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PREFACE TO THE FIFTH EDITION. 



In publishing the Fifth Edition of a book which has been 
so very favourably received by the Public of Great Britain 
and America, the Author does not deem it necessary to do 
more than direct the attention of his readers to the valuable 
Appendix, on the study of Geographical Names, contributed 
by Dr. Robert Gordon Latham, F.R.S., and to assure 
them that the efforts hitherto made to keep the work up 
to the daily advance of geographical science have been con- 
tinued in this, and will be in each subsequent edition. 

E. H. 



RovAL Naval Schools, 
Greenwich Hospital, 
\st January t855. 



PREFACE TO THE FIRST EDITION. 



The object of this little work is to present to young 
])ersons a systematic account of the physical condition of 
the globe we inhabit Elementary treatises and class 
books on any progressive science cease afler a time to 
satisfy the intellectual requu*ements of the age, and must 
oe expanded in proportion to the increase of knowledge. 
In geography, this seems especially requisite ; because, not 
only are new countries being explored, but a more enlarged 
view of the objects of this study has of late become 
deservedly prevalent We are no longer satisfied with 
loading the memory with mere names and crude facts; 
we look for rational information concerning the natural 
condition of the earth, and the laws which govern its 
phenomena. How far the present volume supplies this 
information, it is for others to judge. 

In treating of the earth itself, an attempt has been 
made to follow out Dr. Arnold's idea of how geography 
should be taught *' Let me," says this distinguished 
educationist, ** once imderstand the real geography of a 
country, — its organic structure, if I may so call it; the 
form of its skeleton, — that is, of its hills ; the magnitude 
and course of its veins and arteries, — that is, of its streams 
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and rivers : let me conceive of it as a whole, made ap of 
connected parts ; and then the position of man's dwellings, 
viewed in reference to these parts, becomes at once easily 
remembered, and lively and intelligible besides." 

The author was encouraged to undertake the present 
work from the approbation expressed of the results of his 
labours in teaching geography by one of Her Majest)''s 
Inspectors of Schools. In speaking of the geographical 
knowledge of the upper classes of the school under the 
author's care,ithe Inspector remarks: — " Their knowledge 
in geography may be said to include every important part 
of the globe, and it is eminently of an appropriate character. 
Besides the ordinary typographical information, to which 
the term geography is applied in schools, it includes many 
of the elements of physical geography ; treating in a simple 
naanner of the climates of different regions, their mean 
temperature, and isothermal* lines; of the external con- 
figuration of the earth, as connected with these; of its 
mountain chains, and their dependent river systems; of 
the distribution of vegetables, animals, and men; of the 
atmosphere and ocean; tides, currents, winds, &c It 
unites with these elements of physical knowledge much 
elementary information in political geography, treating of 
the boundaries of countries, — the character and religion of 
their inhabitants, — their productive industry (whether 
pastoral, agricultural, manufacturing, or commercial), as 
influenced by political relations, or dependent upon physical 



^ Rev. H. Moseley'R * Keport on Greenwich Hospital Schools, 1845. 
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With the view of facilitating tlie introduction of physica* 
geography as a subject of instruction into our elementary 
schools, the chapters are broken into short sections, or 
lessons, so that the work can "he used as a Reading Book. 
No labour has been spared, either in the maps or the 
letter-press, in the effort to render the book at once in- 
teresting, instructive, and useful; and it is hoped that it 
will be found to deserve this character in schools generally, 
as well as by private pupils. 

In the preparation of the work the author has consulted 
the writings of Humboldt, Ritter, Berghaus, Steffens, 
Sydow, Guyot, and Agassiz, as well as the various geo- 
graphical works produced by our own writers. 

E.H. 

Royal Naval Schools, 
Qreenwich Hospital, 
October 1849. 
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CHAPTER L 



DiiFiNiTioN. Figure and Dimensions of the Earth. Ap- ■ 
PARENT Motions op the Heavenly Bodies. Day and 
Night. The Seasons. 

Pettsical or Natural Geography comprises a knowledge of 
the figure and motions of the earth ; of the composition, struc- 
ture, form, and distribution of the solid parts of its surface ; 
of the rivers and lakes that are spread over its land-masses ; 
of the extent^ depth, tidal, and other movements of the 
ocean-waters which form its liquid covering ; of the proper- 
ties and phenomena of the aeriform fluid termed the atmo- 
sphere, by which it is surrounded ; and, finally, of all animal 
and vegetable life. 

As a department of human knowledge, it consists chiefly of 
leading facts of various branches of natural science, grouped 
with a special purpose. From a subject so broad and varied, 
at once embracing the earth, air, and ocean, with evervthing 
of vegetable and animal existence, we have selected, m the 
following pa^s, those portions which form the basis of all 
other geographical information, and which experience points 
out as adapted to the piu*poses of elementary education. 

Figure and Dimensions op the Earth. 

We shall now proceed to consider some of the facts, fi*om 
which we conclude that the earth is a round or nearly 
spherical body. 

A ship when sailing out to sea in any direction appears to 
persons on shore, to sink slowly below the surface of the 
water. As she recedes the huU gradually disappears, then the 
lower sails, and lastly the top siSls^ imtil the whole i& Vm^\#i 

jr. G.J li 
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Bight. Now, as the vessel increases her distance, she dimi- 
nishes it is true in apparent size, but the distinctness with 
which the last portion of the sail is seen, satisfies us that the 
eye could follow her in her course, were it not for the inter- 
vening curved surface of the water which hides her from our 
view. Again, a person standing on the sea-shore, and watch- 
ing with a telescope the approach of a ship &r out at sea> 
would first get sight of the top sails, and it is not until she 
draws near land that the lower sails and huU come into view. 
A similar change is observed by persons on ship-board, as 
they approach or leave the land. The moimtains and high- 
lands appear to them to rise from the ocean, or sink into it ; 
this appearance results from the convexity of the water be- 
tween the eye and the object, and to enable them to look over 
this convexitv, sailors go to the mast-head to look out for 
land. Two snips approaching each other imder sail, in like 
manner, first become visible to each other from their respective 
mast-heads, the lower portions coming successively into sight. 

When we ascend a high mountain, we obtain a more ex-^ 
tensive view of the land, because, from our elevated position^ 
we can look over more of the earth's curved surface, and in 
the same way, the higher aerociauts ascend, the greater is 
the portion of the earth that becomes visible to them. 

K we sail out of sight of land, the surface of the sea, wheu 
viewed from the deck or mast-head of a ship, is not seen to 
lose itself in distance and mist^ but to be terminated by a clear, 
sharp, well-defined line, called the ofingy which runs all roimd 
us in a circle ; in the centre of which we are stationed. Now, 
the same app^trances are observed in every part of the earth's 
8ur&ce visited by man ; therefore, the figure of a body which 
however seen always appears circular, can be no other than a 
sphere or globe. 

The rotundity of the earth in the direction of east and 
west, is proved from the &ct^ that vessels having sailed con- 
'binually on the same general course, return to the port from 
which they set out, that is, by sailing out from a certain port 
in an easterly direction, they have returned to it in a westerly 
direction, dr vice vers&. Magellaen, Drake, and Anson, were 
among the first who circumnavigated the globe ; but ships are 
now iQmost daily prosecuting such voyages. European ships 
sail to AustraHa, eastward round the Cape of Good Hope, and 
return by pursuing their course in an easterly du'ection tnrough 
the Pacific, and rotmd Gape Horn. 

As we travel for any (Considerable distance from north to 
south, or from south to north, new stars gradually appear io 
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the direction in whicli we are advancing, and disappear in that 
-psurt of the heavens from whioh we are receding. Now this 
can only happen when the traveller is moving over a curved 
surface, in which case his horizon moves with him. Those who 
sail from northern latitudes to the Cape of Grood Hope, or 
further south, observe as they voyage onward, that night 
after night they gradually lose sight of the northern stars, 
and other stars appear towards the south, and as they return 
homeward, the southern stars disappear and the northern 
stars come into view. Now this appeturance leads us to the 
conclusion, that the surface of the earth is somewhat curved 
in the direction of north and south. If the earth were a 
cylinder with its axis in the direction of north and south, the 
north and south circumpolar stars would always appear above 
the horizon of the traveller or voyager, as he approached or 
receded from the equator. 

When cutting for a canal we find thkt we must allow a dip 
of about eight inches in a mile in order to keep the water 
of a uniform depth throughout. If the earth "were a plane, 
no allowance of this kind would be requisite ; hence we Know 
that the earth's surface is curved. Again, when we accurately 
measure a triangle of considerable area upon the earth's sur- 
face, we find that the sum of the three angles is greater than 
two right angles. Now this is always the case in all spherical 
triangles, "niis, then, is an additional proof of the earth's 
sphericity. 

We might be led to conclude by analogy from the figure of 
the sun, moon, and planets, that the earth was of a similar « 
shape ; but this is placed beyond doubt by lunar eclipses, 
which occur in consequence of the moon, when at or near 
her nodes, entering the earth's shadow. The boundary of 
light and shade is wways found to be circular, and since the 
earth is in various positions at the successive periods of 
eclipses, this imiformity of the shadow upon the mc© of the 
moon, proves that the earth which casts this shadow must 
be round in every direction, or of a globular form. Were 
the earth a disc, it would, when in certain positions relative 
to the sun and moon, project an oval shadow, or that of a 
right line, or some other figure difierent from that which it 
has always been found to assume. The curvature of the land 
differs but little from that of the ocean, as is evident from 
the courses of large rivers, which are navigable to a con- 
siderable extent. The mountains and highknds upon the 
earth's surfEUse are therefore inconsiderable, when compared 
with the whole mass of the earth. 
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From what has been here stated, it follows that the sur&ce 
of the earth is curved in every direction, and is, therefore, 
somewhat of a spherical form. But its true form and size 
have been determined by measurements taken upon different 
portions of its sui*face. Arcs of a meridian have been measured 
upon several parts of the earth, from the e(j[uator towards the 
poles, by distinguished astronomers of various nations. The 
result of these measurements shows that the earth's curvature 
is greater near the equator than towards the poles, or in other 
words, that the earth is flatter at the poles than at the 
equator : such a sohd figure is called an oblate spheroid. It 
has also been shown that the polar diameter of the earth is 
about 26 miles shorter than the equatorial. 

The figure of the earth has also been deduced &om pen- 
dulum experiments. Were the earth a perfect sphere, its 
attraction on bodies at its surface would be every where the 
same, and the velocities imparted to a weight when allowed 
to fall freely from the same height at difierent places would be 
equal Now Ihe pendulum is in fact a falling body, and the 
greater the force of gravity, the greater the number of its oscil- 
lations in a given time. It has been found that 'a pendulum 
of a certain form and length, makes about 240 vibrations more 
in a day when near the p®le than near the equator, hence^ 
wo conclude that the force of gravity is less at the equator 
than towards the poles. Numerous and careful experiments 
of this kind have been made in different latitudes, and their 
general results agree well with those derived from computation 
* on the supposition that the earth is a spheroid. 

The following are the measurements of the earth as de- 
termined by Laplace : — 

English Miles. 
. Equatorial diameter _ - _ 7,924 
Polar diameter - - - - - 7,8^8 
Mean diameter - - l. _ - 7,916 
Mean circumference - - - 24,869 
Mean length of a degree - - - 69*08 

Surface, 196 millions of square miles. 
Solidity, 259 billions of cubic miles. 

The polar diameter is, therefore, 26 miles shorter than the 
equatorial. 

The density of the earth is about five times that of water. 

Mass of earth is ^^ of the mass of the sun. 

Weight of a body at equator : ditto at poles : : 1 : 1*00569. 

Length of seconds pendulum at equator = 39-027 in., ditto 
at poles = 39197 in. 
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Centrifugal force at equator is about 5J5 of gravity ; and 
if the rotary motion of the earth were 17 times greater than 
it is, bodies at the equator would have no weight. 

Apparent Motion of the Heavenly Bodies. Kotation of 
THE Earth about its Axis. . 

Let us for a moment consider the general phenomena of 
the motions of the heavenly bodies. In the morning the sun 
rises above the eastern horizon, ascends obliquely, and sets in 
the evening below the western horizon. The moon also, when 
visible, ia seen to rise in the east, pursue a course similar 
to that of this sun, and to sink in the west. 

If on a fine night we look out on the heavens, they will 
appear to imdergo a continual change. If we watch the eastern 
horizon, through the whole extent firom north to south, we 
shall see some stars rising; and if we watch the western 
horizon throughout the whole extent from north to south, 
we shall see other stars setting. We shall also observe that 
the stars do not rise perpendicularly, but slopingly; that 
they continue to rise tul they reach a certain point towards 
the south intermediate between east and west, where they 
culminate, as it is called, and then they decline and set below 
the western horizon at points equidistant from the north as 
those in which they rose : similarlv in the east a great number 
of stars will appear rising, reaching their greatest heights, 
and setting ; but if we look to the north we shall see stars 
that never set, but move roimd a star that appears nearly 
stationary, called the polar star, and the stars describing 
circles round it are called circumpolar stars. Some stars 
appear just to touch the northern horizon, whilst others, 
situated at greater distances from the polar star, move 
round it in circles so large that their lower portions are lost 
below the horizon. These stars rise in the east, pass the 
south, set in the west, and disappear below the horizon till 
they rise again in the east. 

To the inhabitants of the southern hemisphere, the heavens 
present an appearance the reverse of this. The stars near the 
south pole are seen to describe complete circles, whilst those 
more to the north are only seen in part of their course, and 
those near the north pole never rise above the horizon. 

The stars, though of different magnitudes and different 
degrees of brightness, all appear at the same distance from 
us, and a further examination of the heavens will reveal to 
us the fiEtct that the stars do not approach or TQce^<^ ^oro^ 
one another, but that they retain the same xeAaWN^ d^Xas^s^ 



6 PHYSICAX GEOGRAPHY. 

towards each other. Some stars, however, ^called planets, 
will be observed to change their places continually, whilst 
the sun and moon, the twq celestial bodies of greatest in- 
terest to us, from day to day vary their places in the heavens. 

From such appearances an observer would conclude that 
the concave surface, or the sphere of the heavens in which 
the stars appear to be fixed, turns about an axis, and that the 
direction of this axis is not far from the polar star. Now, if 
we select a star, and observe it by means of an equatorial 
instrument when the star is on the meridian, or culminating, 
and note the time that elapses imtil it comes on the meridian 
again, we shall find it to be exactlv 23 hours 56 minutes, and 
in the same period of time all tne stars appear to describe 
parallel circles round the axis of the heavens ; henoe we may 
say, that the sphere of the heavens peiforms one revolution 
in 23 hours 56 minutes, or a sidereal day. 

Now it is evident that the same effect will be produced if 
the stars remain at rest, and the earth revolve vmiformly 
round the same axis in the same time, but in the opposite 
direction. A spectator, not being aware of his own motion, 
would refer the whole change of relative position to the stars. 
For suppose he were travelling in a railway carriage, and that 
he were told that the train was at rest, and that the banks, 
fields, trees, villages, and towns were moving past him, he 
could not be brought to beheve such an assertion, he would 
be convinced that the objects did not pass him, but that he 
was himself in motion in the opposite direction. The same 
argument holds good when appHed to the heavens. 

The mean distance of the moon from the earth has been 
calculated to be about 240,000 miles ; now we know that the 
sun is more distant than the moon, because a solar eclipse 
is caused by the moon passing in front of the sun. The 
mean distance of the sun from the earth has been estimated 
at 95,000,000 of miles ; and the nearest of the fixed stars 
(61 Cygni) is at a distance not less than 600,000 times that of 
the sun. 

Let us suppose the naoon, the sun, and the stars to revolve 
round the earth in about 24 hours, which they should do in 
order to produce the phenomena before described ; in this 
case the moon would have to move at the rate of 60,000 miles 
per hour, the sim very much quicker, caid the stars at a 
velocity of which we have no conception. 

Sometimes spots upon the sim appear to travel its whole 
disc, from the eastern to the western limb, after some time, 
and emerge again on the eastern limb, a proof that he revolves 
about his axis ; and observations further show that he makes 
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a complete revolution in about 2^ of our days. The moon 
is found always to present the same face toward^ the earth, 
a fact that can be explained only on the supposition that she 
performs one revolution about her axis in a lunar month. 
Observations on the planets show that they revolve from 
west to east abput their axes ; and since this motion ap- 
pears to be the law of the planetary system, we naturally 
conclude that the earth does not form an exception to the 
rule, but that she revolves about her axis from west to east. 
Now, since the sun, moon, and planets are known to revolve, 
the question we have to decide is this : whether is it more 
likely that this great framework of the heavens is turning 
one way, or that this small earth of ours is turning the other 
way 1 Reason tells us that we have only to look abroad upon 
the great works of nature to be convinced that God always 
emph>ys the simplest means in accomplishing his ends. One 
revolution of the earth about its axis in about 24 hours would 
bring about the daily phenomena of the heavens, and this 
revolving motion we believe the Almighty has assigned to 
the earth, because it is in harmony with the simplicity, beauty, 
and economy of those portions of His works which are more 
evident to our senses, and is characteristic of the plans and 
operations of that *Being who is " wonderful in counsel and 
excellent in working ;" *' who hath estabhshed the world bv 
His wisdom, and stretched out the heaven by His imderstand- 
ing ;" " who hangeth the earth upon nothing." 

Day and Night. The Seasons. 

Kepler, about three centuries a^o, proved that not only 
the earth but a]! the planets describe elliptical orbits round 
the sun as a common centre, that body being in one of the 
fbci of each of the elHpses. This law of the pknetcury mo- 
tions ii? known by the name of Kepler^s first law. 

The orbit or path in which the earth revolves roimd the 
sun is of very small eccentricity, appoaching almost to a 
circle. In consequence of the earth s motion, the sun seems 
in the course of a year to describe a circuit in the heavens 
called the ecliptic, ^d in the same direction as the earth 
actually. describes it. The earth^s axis is not perpendicul^ 
to the plane of the ecliptic, but is incHned to it at an an^le 
of 66^ 32', and is earned forward in space preserving its 
parallelism in sUl positions, and pointing always to the same 
vanishing point in the sphere of the fixed stars. From these 
three fsySs^ pan^elv, the revolution of the earth about the sun, 
the pajittUfllism of the earth*B axis and the iQQlii^»^<^iu ^'^^^ 
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axis to the plane of its orbit^ the vicissitudes of the season^ 
may be explained. 




For this purpose let the above ellipse represent the earth's 
orbitj i, e, the path of the earth's progressive motion, near 
the centre of which the sun is represented by S. A, B, C, D, 
which are 90° apart, indicate four principal positions of the 
earth relatively to the sun. In each of these positions let T^p 
represent the axis of the earth, which is inclined to the plane 
of its orbit at an angle of 66'' 32' 

Now, since the ^irth is nearly a sphere, it is evident that 
only that half of it which is turned towards the sun can be 
enhghtened at the same time. Therefore, in the different 
positions of the earth the bright or enlightened hemisphere 
IS unshaded, and the dark hemisphere is represented by 
shaded lines to indicate the phenomena of day and night. 

In the position A, the sun's rays faU perpendicular over 
the point of intersection of the equinoctial EQ and the 
ediptic KG. In this case the circle of illiunination passes 
through both poles, P,i>, consequently it is day over half 
the northern and half tne southern hemisphere at the same 
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time ; and as the earth turns on its axis, P, p, every part of 
its surface describes half its diurnal course in hght and half ■ 
in darkness, therefore, when the earth is in this position of 
her orbit, which is the case on the 21st of March, the duration 
of dav and night is equal over the whole globe ; hence this 
perioa of the year is termed the vernal equinox. The same phe- 
nomena occurs at the period of the year called the autumnal 
equinox, when the earth is at C on the 21st of September. 
This is represented in the diagram at C, where the unen- 
lightened or night appearance of the earth is shown. 

As the earth progresses in her orbit from the west through 
the south, and round to the east, she enters the summer 
solstice marked B on the 21st of June. Here we observe 
that the north pole P, and that part of the earth's surface 
23 i° from it towards B, Ues within the enlightened half. The 
illuminated part is determined by a plane passing through the 
earth's centre, and perpendicular to a hne joining the centres 
of the sun and earth : the intersection of this pkne with the 
earth's surface is called the circle of light and darkness. 

As the earth revolves about its axis, the whole of the region 
above 66^° north latitude, or 23i® from the pole, remains con- 
stantly enhghtened ;• therefore, at this season of the year it is 
continual day within the arctic circle, or in the frigid zone, 
and BS there wiU be a greater portion of the earth north of 
the equator in the enlightened than in the dark hemisphere, 
the days wiU be longer than the nights in northern latitudes. 
At the equator the days will be twelve hours long ; but the 
nearer a point is to the north pole, the longer will it be in the 
bright and the shorter in the dark hemisphere, or, in other 
words, the longer will be the day and the shorter the night ; on 
the contrary, the south pole P and the region lying within 23^® 
of it are immersed at this season in darkness or continual night. 
When the earth, in her progress round the sun, has arrived 
at C, its axis still remaining parallel to its former position, the 
poles are in the boundary of light and darkness ; therefore, as 
at A, the sun will be vertical to the equator, and all places on 
the earth's surface will have equal day and night : this will 
constitute the autumnal equinox. When the earth has arrived 
at D, its axis still continuing parallel to itself, the circle of 
' h^t and darkness will first touch the arctic circle, and the 
^enomena which occurred at B will here be exactly inverted. 
The days and nights at the equator will be twelve hours long, 
but an places to the north of it will have short days and long 
nig^tSy in proportion to their distance from the north pole ; 
and this constitutes the winter solstice. 
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In ■ coAsequenoe of the earth's annual motion, the sun 
appears to move through the ecliptic in the same direction in 
which the sun actually describes it ; when the earth is at B 
the sun appears to be in the opposite point of the heavens, 
separated n-om the earth by lbO° of longitude, and in the 
position which the earth will occupy after six months. For 
mstance, the earth is at the beginning of the constellation 
Xiibra ^, namely, on the 21st of March, the sun, S, as seen 
from the earth, appears at the beginning of Aries, in the 
opposite part of the heavens, and similarly of the other signs. 

At the summer solstice, B, the circle, G K, which the sun 
then appears to describe in twenty-four hours, is called the 
tropic of Cancer 23° 28' north of the equinoctial, and at the 
winter solstice, D, the circle, H L, which the sun appears to 
describe in twenty-four hours, is called the tropic of Capricorn 
23° 28' south of the equinoctial. These names are given to 
parallels equidistant from the earth's equator ; the sun's rays, 
on the 21st of June, faUing perpendicularly on the paraUel 
23° 28' north of the equator, and on the 21st of Decemoer, on 
the parallel 23° 28' south of the equator. Between these 
parallels, the inhabitants have the sun vertical, or in their 
zenith, on certain days in the year. 

As the earth moves from A to B, the days gradually grow 
longer, and the nights shorter, in the northern hemisphere. 
As the earth passes from B to C, the length of the days 
gradually decreases, until the earth arrives at the position C, 
m the autumnal equinox ; day and night are then equal. 
From this period the days are continuidly shortened, till, on 
the 21st of December, the earth has reached the winter 
solstice ; we have at this season our shortest days and longest 
nights. From the winter solstice to the vernal equinox, the 
days constantly increase, and the nights decrease, until at the 
eastern point they are again equal. 

Thus we see that the phenomena of day and night, and the 
changes of the seasons, may easily be explained, on the 
hypothesis that the earth turns upon its axis, that it revolves 
about the sun, and that its axis is inchned to the plane of its 
orbit. To these causes^ are due the change of the sun's 
declination, that is, they make the sun appear to describe a 
series of parallels to the equator, moving backwards and for- 
wards between the tropics. 

The mean distance of the earth from the sun = 93,321,724 
English miles. 

The time of sidereal revolution 365 d. 6 h. 9 m. 11*5 s. 

The mean velocity of earth in its orbit 69' 10 • 7" each day, 
' The incUnation of axis to ecliptic 23° 27' 57", 
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The belt of the earth's surface included between the tropic 
of Cancer an<J the tropic of Capricorn is called the torrid 
xbne. The surface of this zone is estimfited at 6Qi millions of 
square miles. The inhabitants have the sun either perpen- 
dicular, or nearly so, during the whole year. Hence they 
receive a greater amount of heat, and experience less diver- 
sity of season, than the inhabitants of other portions of the 
globe. 

The portions of the earth's surface situated between the 
tropic of Cancer and the arctic circle, and between the tropic 
of Cs^ricom and the antarctic circle, are called respectively 
the north and south temperate zones. The area of these 
zones is about 102 millions of square miles. The portion of 
the earth's surface between the arctic circle and the north 
pole is caUed the arctic, or north frigid zoncj and that between 
the antarctic circle and the south pole is called the antarctic, 
or south frigid zone. 

The earth is one of thirty-one (at present known) 
planets, which revolve about tne sun in elliptical orbits, 
^ose which move in orbits between the sim and the earth 
are called inferior planets, while those beyond the earth are 
called superior planets, 

Kbpler's Laws. 
The laws of elliptic motion about the sun as a focus, and of 
the equable description of areas by Upes joining the sun and 
phmeta^ were origmaUy established by Kepler, from a cohr 
sideration of the observed motion of Mars ; and were by him 
extended, analogically, to all the other planets. These laws 
are three : — 

1. That every planet moves so thai the line drawn from it to th9 
sun describes about the sun areas proportional to the times, 

2. That the planets all move in elliptic orbits, of which the sun 
occupies one of the foci, 

3. That the squares of the times of the revolutions of the planets 
are ojs the cubes of their mean distances from t?ie sun. 

The annoimcement of these laws by Kepler led to a further 
inquiry intp the causes which governed these movements* 
1. From the first law, Newton concluded that the force acting 
on the planets is directed towards the centre of the sun. 2. From 
the second law, he determined that the force acting on the 
j^Umets is in the inverse ratio of the square of the distance of their 
centres from that of the sun, 3. From the third law^ he found 
that the force is proportionate to the mass. 
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TABLE OP THB NAMES, CHARACTERS, AND APPROXIMATE MEAN 
DISTANCES OP THE PLANETS NOW KNOWN. 



y,Mm»if Flamt. 


CkanuUr. 


Mmm Distanet. 




Dot* (^ Diteovtry. 


Hbbccbt - 


5 


36,890,000 


- - 


Ancient 


Vehos- - 


9 


68,770,0(0 


- - 


- - 


Eabth - 


6 


95,298,260 


- - 


- - 


Mars 


i 


145,205,000 


- - 


- - 


Flora- - 


f 


209,826,000 


Hind 


1847, Oct. 18. 


Melpomene 




221,387,387 


Hind - - - 


1852, June 24. 


YlCTOBlA - 


f 


222,373,000 


Hind 


1850, Sept. 13. 


Vbsta - 


6 


225,000,000 


Olbew - - 


1807, Mar. 29. 


Iris 


a 


227,334,000 


Hind 


1847, Aug. 13. 


Mctis 


A 


227,387,000 


Graham - - 


1848, Apr. 26. 


Hebe - - 


V 


231,089,000 


Hencke 


1847, July 1. 


Partrenofe 


{ 


233,611,000 


De Gasparis - 


1850, May 11. 


Thetis - 




232,222,799 


Lather - - 


1852, Apr. 17. 


BOERIA - 


— 


244,940,000 


De Gasparis - 


1830, Nov. 2. 


AaTRJEA - 


$ 


245,622,000 


Hencke - - 


1845, Dec. 8. 


Ibsme - - 




246,070,000 


Hind - - - 


1851, May 19. 


EUNOMIA - 


^ 


252,300,000 


De Gasparis - 


1851. July 29. 


JUMO - - 


J 


254,312,000 


Harding - - 


1804, Sept. 1. 


Ceres 


p 


;!63,713,000 


Piazzi 


1801, Jan. 1. 




t 


264,256,000 


Gibers 


1802, Mar. 28. 


Htoeia - 


1 


300,322,000 


De Gasparis - 


1849, Apr. 12. 


PsrcHE - 


_ 


809,261,913 


De Gasparis - 


1852, Mar. 17. 


Jupiter - 


¥ 


495,817,000 


- - 


Ancient. 


Ratdrn - 


h 


909,028,000 


- - 


- - 


Uranus - 




1,828,071,000 


SirW.Herschel 


1780. 


Neptuke — 


2,862,457,000 


(Adams and ^ 
^LeVerrier 3 


1846, Sept. 23. 


Fortuna - 


— 


- - 


Hind 


1852, Aug. 22. 




- 


- - 


De Gasparis - 


1852, Sept. 19. 




^ 


. . 


Goldschmidt 


1852, Nov. 15. 


Caluope - 


- 


- _ 


Hind 


1852, Nov. 16. 


Thaua - 


— 


- - 


Hind 


1852, Dec. 15. 



We have now given the reader a sketch of the planetary 
condition of the earth, in order that some of the phenomena 
treated of in the foUowing chapters may be more easily 
und^rstpod. 



CHAPTER II. 



Structure op the Earth's Crust. 

The records of the Bible, together with human tradition^ 
teach us that man and the animals associated with him were 
created by the word of God: "The Jiord made heaven and 
earth, the sea, and all that in them is ;" and this truth is con- 
firmed by the revelations of science, which unequivocally 
indicate the direct interventions of creative power. But man 
and the animals which now surround him are not the only 
kinds which have had a being. The surface of our planet, 
anterior to their appearance, was not a desert. There are, 
scattered through the crust of the earth, numerous animal 
and vegetable remains, which show that the earth had been 
repeatedly supplied with, and long inhabited by, animals and 
plants altogether different from those now living. In general, 
thoir hard parts are the only rehcs of them which have been 
preserved, such as the skeleton and teeth of Vertebrates, the 
shells of the Mollusks and Radiata, the shields of the Crus- 
taceans, and sometimes the wing cases of insects. Most fre- 
quently they have lost their original chemical composition 
and are chtrnged into stone ; and hence the name of petri" 
facticms or fossiU^ under which latter term are comprehended 
all the organized bodies of former epochs obtained from the 
earth's crust. 

To obtain an idea of the successive creations, and of the 
stupendous length of time they have required, it is necessary 
to sketch the principal outlines of Geology, than which no 
field of science presents more gratifying, astonishing, and 
(but for the evidence) incredible results. It teaches us that 
man has been but a few thousand years a tenant of this 
world ; for nothing which we discover in the structure of the 
earth would lead us to infer that he existed at a period more 
remote than that assigned to him by the Scriptures. Had he 
been contemjjorary with the animals and plants of the early 
geological periods, we should have found his remains and hik 
works entombed along with them. 

This argument forcibly impressed the mind of Bishop 
Berkeley a centuiy ago, and the following beautiful pafiOAJgb Ss^ 
died from him by Sir Charles Lyell : — ^^\o any oii^ '^Vo cwvv- 
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aiders that, on digdng into the earth, such quantities of shells, 
and in some placesDones and horns of animals, are found sound 
and entire, after having lain there, in all probabihty, some 
thousands of years, it would seem probable that gems, medals, 
and implements in metal or stone, might have lasted entire, 
buried under-ground forty or fifty thousand years, if the world 
had been so old. How comes it then to pass that no remains 
are found, no antiquities of those numerous ages preceding 
the Scripture accounts of time 'I that no fragments of build- 
ings, no pubhc monuments, no intaghos, cameos, statues, 
basso relievos, medals, inscriptions, utensils, or artificial works 
of any kind, are ever discovered, which may bear testimony 
to the existence of those mighty empires, those successions 
of monarchs, heroes, and demi-gods, for so many thousand 
years 1 Let us look forward for ten or twenty i^housand years 
to come, during which time we will suppose that plagues, 
famine, wars, and earthquakes, shall have made great havoc in 
the world, is it not highly probable that, at the end of such 
a period, pillars, vases, ana statues, now in being, of granite, 
or porphyry, or jasper (stones of such hardness, as we know 
them to have lastea two thousand years above-ground without 
any considerable alteration), would bear record of these and 
past ages? Or that some of our current coins might then be 
dug up, or old walls, and the foundations of buildings, show 
themselves, as well as the shells and stones of the primeval 
world, which are preserved down to our times ?" This re- 
markable passage proves that the great man who penned i% 
saw the geological argument in a true hght, and felt its 
force to such a degree as to convince him of the great 
antiquity of the earth, which he justly viewed as in no way 
inconsistent with the comparatively recent origin of man, or 
with the historical account of both events contained in the 
Bible. It is easy to understand how such a mind would 
have been convinced, warmed, and excited even to enthu- 
siasm, by the discoveries that have burst upon us during the 
last fifty years. 

HarcQy two centuries have passed since the astronomical 
doctrines of Galileo, Kepler, and Newton, were regarded as in- 
consistent with the Scriptures ; but although the discrepancy 
of the Hteral meaning of the Bible with the real truths (& 
astronomy is still as great as ever, no one any longer hesitates 
to regard astronomy as giving a just view of the stupendous 
mechanism of the universe ; aU agree in understanding the 
language of the Scriptures as being adapted to ihQ appearances 
of the heavens, of which alone mankind in general can fopQ), 
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any just conception, and with which alone the Scriptures are 
ooncemed. Tne Bible, being designed as a code of moral 
instruction, as a revelation of a future Hfe, and of the sanc- 
tions that belong to that momentous subjeci^ contains no 
systems of philosophy. Moral science, essentially contained 
in the Scriptures, is not, ieven there, presented in a regular 
form, as in human systems, but in modes more happily 
adapted to the actual condition and capabiHties of mankind. 

Instruction in the sciences was not the object of the 
Scriptures ; the physical creation was left by its divine author 
for the delightful exercise of our faculties, and to afford an 
inexhaustible source of mental and moral pleasure ; for appli- 
cation to use, to increase the power and the comforts of man, 
an equally unfaihng fund of improvement, and for the ad- 
ditional illustration of the character of God. 

By the " earth's crust" is meant that small portion of the 
exterior of our planet which is accessible to human observa- 
tion, or on which we are enabled to reason by observations 
made at, or near the surface. The materials of this crust 
are not thrown together confusedly ; but distinct mineral 
masses, called rocks, are found to occupy definite spaces, and 
to exhibit a certain order of arrangement. 

The term rock is apphed to all those substances which 
compose the earth's crust. The reader must bear in mind 
that in a geological sense, the term by no means imphes a 
mineral mass in an indurated or stony condition, but sub- 
stances whether they be soft or hard, as clay, sand, loose soil, 
and gravel, as wejl as the firm rock. 

The rocks which compose the crust of our globe are of two 
kinds : — 

1. The Unstratified or Massive BockSy called also Plutonic or 
Igneous Bocks, which He beneath all the others, or have some- 
times been forced up through them, from beneath. They 
were once in a melted state, hke the lava of the present epoch, 
and on coohng at the suriPace formed the original crust of 
the globe of ^anite, porphyry, basalt, &c. 

2. The Stratified or Sedimentary Bocks, called also Neptunian 
Bocks, which have been deposited in water, in the same 
manner as modem seas and lakes deposit sand and mud on 
their shores, or at the bottom. 

These sediments have been derived partly from the dis- 
integration of the older rocks, and partly from the decay of 
plants and animals. The materials being dial^o^fe'im^s^.^«^ 
or strata have become, as they hardened, "toxeaVoiies^^ ^ix.e^^ 
marls, or gnt0, acoordmg to their chemicel wa^ tcl^Ocl^vi^ 
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composition, and contain the remains of the animals and 
plants which were scattered through the waters. 

We may here remark that underneath the deepest strata 
containing fo^ils, and between these and the Plutonic rocks, 
are generally found very extensive layers of slates without 
fossiJ^ (gneiss, mica-slate, talcose-sl^te), though stratified, and 
known to the geologist under the name of Mttamorphic Bocks 
(Fig. 1. m), being probably sedimentary rocks which have 
imdergone considerable changes. The Plutonic rocks, as well 
as the metamorphic rocks, are not always confined to the 
lower levels, but they are often seen rismg to considerable 
heights, and forming many of the loftiest peaks of the globe. 
The former also penetrate, in many cases, like veins, through 
the whole mass of the stratified and metamorphic layers, and 
expand at the surface ; as is the case with the trap dykes, 
and as lava streams actually do now (Fig. 1. t, l). 




The different strata, when undisturbed, are arranged one 
above the other in a horizontal manner, like the leaves of a 
book, the lowest being the oldest. In consequence of the 
commotions which the crust of the globe has undergone, 
many points of its surface have been elevated to great heights 
in the form of mountains ; and hence it is that fossils are 
sometimes foimd at the summit of the highest mountains, 
though the rocks containing them were originally formed 
at the bottom of the sea. But even when folded, or partly 
broken, their relative age may still be determined by an 
examination of the ends of the upturned strata, where they 
appear or crop out in succession, at the surface or on the 
slopes of mountains, as seen in the diagram (fig. 1). 

The sedimentary rocks are the only ones which have been 
found to contain animal and vegetable remains. They are 
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found imbedded in the sediment, just as we should find them 
in the mud now deposited at the bottom of the sea, if laid 
dry. The strata containing fossils are numerous. The com- 
parison and detailed study of them belong to geology, of 
which they form an essential part. A group of strata extend- 
ing over a certain geographical extent, all of which contain 
some fossUs in common, no matter what tnay be the chemical 
character of the rock, whether it be limestone, sand, or clay, 
is termed a geological formation. Thus, the coal beds, with 
the intervening slates and grits, and the masses of limestone 
in which they are often imbedded, constitute but one forma- 
tion, the carboniferous formation. 

Among the stratified rocks we distinguish ten principal 
formations, each of which indicates an entirely new era in the 
earth^s history; while each of the layers which compose a 
formation indicates but some partial revolution. Proceeding 
from below upwards they are as shown in the cut on the oppo- 
site page, and also in the diagram on next page ; which latter 
indicates the locaUties in which each formation is found in the 
British islands, the organic remains and character of each, and 
the use of each in the arts and manufactures. 

These diflFerent formations comprise more than forty dis- 
tinct layers, each of which marks a distinct epoch in the earth^s 
history, indicating a. more or less extensive and important 
change in the condition of its surface. 

All the formations are not always found, or are not deve- 
loped to the same extent, in all places. It is the same with 
the several strata of which they are composed. In other 
words, the layers of the earth's crust are not continuous 
throughout like the coats of an onion. There is no place on 
the globe where, if it were possible te bore down te its centre, 
all the strata would be found. It is easy te understand how 
this must be so. Since irregularities in the distribution of 
water upon the hard crust have, necessarily, always existed 
to a certain extent, portions of the earth's surface must have 
been left dry at every epoch of its history, gradually forming 
large continente and islands, as the changes were multiplied. 
And since the rocks were formed by the subsidence of sedi- 
ment in water, no rocks would be rormed except in regions 
then covered by water ; they would be thickest at the parts 
where most sediment was aeposited, and gradually thin out 
towards their circumference. We may therefore infet, VJc^jaJ^ 
all those portions of the earth's surface wbicVi wc© ^<e«k\I\W\ft <il 
a certain formation were dry land daring t\ia\» e^oc^ q1 *9^^ 
eoiih'B history to which such formaUoix reAftt©^ «xae^\A3a%, 
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I 



LoealUia. 
Estuaries, Ice . . 



Organic Remaim. 



Character. 
Sand, Gravel, Clay . . 



Many parts of England 



Colossal Ai)ininjf . 



Drift, Erratic Blocks 



Norfolk, Soflblk, Uamp- 
stead Heath, Ice. 



Proportion of existing 
^edes 48 per oenU 
The Mastodon. 



Crsg, Marine Coogjo- 

DMiatM,^ 



Isle of Wight and South* 
west of France, near Paris. 



Proportion of existing 
species 18 per cent. 
Fresh-water Shells, 
Marine Mammalia. 



Lbaestooes, Olay, Mi^ine 
Marls, CragSandstoqe. 



Middlesex, Essex, Surrey, 
Kent, Sussex, and Hamp- 
shire. 



Proportion of existing 
q;)ecie8 3 per cent. 
The Paleothorium. 



Clay, Gypsum, Sandstone. 



Cliffs at Dover and Brighton, 
Flamborough Head, Kent, 
&c, Isle of Wight. 



Remaios almost entirely 
Marine, Sponges, Corsls, 
MoUusca, ^ustacea, 
BepUles. 



Chalk with Flints, Chalk 
without FUnts, Chalk 
Marl, Green LimeaUme. 



Weald of Kent, Surrey, 
Sussex, and Hampshire, 
Isle of Purheck, Lynn 
to Portland, Oxfordshire 
and UnoolB^iire, Tees 
mouth to Dorset. 



First Mammalia, Tor- 
toises, Ammonites, 
Crustacea, Insects, Fly- 
ing Lizards, the Igua- 
nodoQ, immense San- 
rians. "The Age of 
ReptUes." 



Olay, Sand with Iron Ore, 
Argti IftOBO^i 8andati5>B^, 
Portland Stone, Kim- 
meridge Clay, Lime- 
stone, Umes|o|iA wiith 
Sb^les,^ 



Cheshire, &c., Yorkritire, &c. 



Saurians, the Chiotfaerium 



Fin* SandMone, lUgiMsian 
LimeMone. 



Northern Counties, Somer- 
setshire, South Wales, 
and South Scotland. 



Luxuriant Vegetation, 
Ferns, Palms, and other 
gigantic Plants. 



Coal-beds and Sandstone, 
with Ironstone, Clay, 
and impure Limestone. 



Northern Counties . . . 



Marine Shells and Plants 



Millstone Grit, Sandstone 



Northern Counties, South 
Wales, kc. 



Lily Encrinite, immense 
SheU-Fish, Zoophytes. 



Mountain Lhnestone . 



North Scotland. Hereford- 
diire, Devonwire. 



Vertebrated Fish, Marine 
Plants, and Shells. 



Sandstone, Conglome- 
rates, limestone. 



Border Counties of England 
and Wales and South 

Wales. 



Corals, Shell-Fish, Trilo- 
Utes, Sea-Weeds. 



Sandstone and Slaty 
Limestone. 



North Wales, Cumberland, 
Westmoreland. 



Polypi, Worms, and 
species oi Mollusca. 



Vast Slate Rocks and 
Dark limestone. 



5*^ 



Perthshire, Argyllshire 



MicaSlate k Quartz Rocks 



Ben Lomond 



Dartmoor Forest, North 
Wales, Cumberland, 
Hif^ndu of Scotland, Jcc. 



No 
Oeoakxc Rkkauts. 



Gneiss and Quartz Rocks 



Granite, Porphyry, Ser- 
pentine, Basalt, fcc. 
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Syttemt. 



rMts in the J.rU~ 
ni^s MAniifji€tujre> 



Variuus*' 




Building, pA^ifigj fcc. 






Potteries^ Modeli, Ait:liilecttire. 



CHALK 



Italldlng jmd RoAdtRAklTiK, 
Agricullure, MjikftuTAc Lures. 




Potteiica, Iron JlJixiulfliCture, 
Paving, kc, BiiiJiltng, hi- 
t«r1«a» ArdiiLECUiFe, Builds 
ing. 



Archllt»<;tTirp. 



Fupl, C,m, BiuldSug. Iran 



%.'^ r,^ . 



MillatiOdiei^ P^r!ng^ Ice 



BiiildiEigj ahJ vajiDUa. 



Hd f^eo SAMD^TOME 



Guilcting, I'aviDg, Architec- 
tun;. 



BuIldlM^ aiKl varliitti. 




EooSng, Pa^inBi SCmtviLryf kc 



BiaildioB, OrnonAffiti* 



Varioija 



BulMlng, Ho*tmak!n^ k^ 
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indeed, where the rocks have been subsequently removed hj 
the denudmg action of water or other causes. 

Each formation represents an immense period of time, 
during which the earth was inhabited by successive races of 
animals and plants,-whose remains ai'e often found, in their 
natural position, in the places where they Hved and died, not 
scattered at random, though sometimes mixed together by 
currents of water, or other influences, subsequent to the time 
of their interment. From the manner in which the remains 
of various species are found associated in the rock, it is easy 
to determine whether the animals to which these remains 
belonged Uved in the water or on land, on the beach or in 
the depths of the ocean, in a warm or in a cold cUmate. They 
will be found associated in just the same way as animals 
that Hve under similar influences at the present day. 

In most geological formations, the number of species of 
animals and plants found in any locaUty of given extent is not 
below that of the species now living in an area of equal extent ; 
for though, in some deposits, the variety of the animals con- 
tained may be less, in others it is greater than that on the 
present surface. Thus, the coarse Umestone in the neighbour- 
hood of Paris, which is only one stage of the lower tertiary, 
contains not less than 1,200 species of shells. * 

Nor was the number of individuals less than at present. 
Whole rocks are entirelv formed of animal remains, particu- 
krly by corals and shells ; so, also, coal is composea of the 
remains of plants. If we consider the slowness with which 
coraJs and shells are formed, it will give us some faint notion 
of the vast series of ages that must have elapsed in order 
to allow the formation of those rocks, and their regular depo- 
sition under the water, to so great a thickness. If, as all 
things combine to prove, this deposition took place in a slow 
and gradual manner in each formation, we must conclude 
that the successive species of animals found in them followed 
each other at long intervals, and are not the work of a single 
epoch. 
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Ages op Nature. 

Each formation contains remains peculiar to itself, which 
do not extend into the neighbouring deposits above or below 
it. Still there is a connexion between the different formations, 
more strong in proportion to their proximity to each other. 
Thus, the animal remains of the chalk, while they differ from, 
those of aU other formations, are nevertheless much more 
nearly related to those of the oolitic formation, which imme- 
diately precedes,than to those of the carboniferous formation, 
which is much more ancient ; and in the same manner the 
fossils of the carboniferous group approach more nearly to 
those of the Silurian formation than to those of the tertiary. 

These relations could not escape the observation of natural- 
ists ; and, indeed, they are of great importance for the true 
understanding of the development of life at the surface of our 
earth. And as, in the history of man, several grand periods 
have been estabhshed, under the name of Ages, marked by 
peculiarities in his social and intellectual condition, and illus- * 
trated by contemporaneous monuments, sO in the history of 
the earth also are distinguished several great periods, which 
mav be designated as the various Ages of Nature, illustrated 
in like manner by their monuments, the fossil remains, which, 
by certain general traits stamped upon them, clearly indicate 
the eras to which they belong. 

We distinguish four Ages of Nature, corresponding to the 
great geological divisions, namely : — 

1st. The Primary or Palceozoic Age, comprising the lower 
Silurian, the upper Silurian, and the Devonian. During this 
age there were no air-breathing animals. The fishes were the 
masters of creation. We may therefore. call it the Beign of 
Fishes. 

2nd. The Secondary Age, comprising the carboniferous 
formation, the trias, the ooUtic, and the cretaceous forma- 
tions. This is the epoch in which air-breathing animals first 
appear. The reptiles predominate over the other classes, and 
we may therefore call it the Beign of Beptiles. 

3rd. The Tertiary Age, comprising the tertiary formations. 
During this age, terrestrial mammals, of great size, abound. 
This is the Reign of Mammals. 

4th. 27ie Modem Age, characterized by the appearance of the 
most perfect of all created beings. This is the Beign of ifatu 
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Conclusions. 

From the above sketch it is evident that there is a manifest 
progress in the succession of beings on the surface of the earth. 
This progress consists in an increasing similarity to the living 
fauna^ and among the vertebrates, especially, in their in- 
creasing resemblance to man. 

But this connexion is not the consequence of a direct 
lineage between the faunas of different ages. -There is nothing 
hke parental descent connecting them. The fishes of the 
Paleozoic age are in no respect the ancestors of the reptiles of 
the Secondary age ; nor does man descend from the mammals 
which preceded him in the Tertiary age. The link by which 
they are connected is of a higher and immaterial nature ; and 
their connexion is to be sought in the view of the Creator 
himself, whose aim, in forming the earth, in allowing it to 
undergo the successive changes which geology has pointed 
out, and in creating successively all the different types of 
animals which have passed away, was to introduce man upon 
the surface of our globe. Man is the end towards which all 
the animal creation has tended, from the first appearance of 
the first Palaeozoic fishes. 

In the beginning His plan was formed, and from it He has 
never swerved in any particular. The same Being who, in 
view of man*s moral wants, provided and declared, thousands 
of years in advance, that " the seed of the woman shall bruise 
the serpent's head," laid up also for him in the bowels of the 
earth those vast stores of granite, marble, coal, saJt, and the 
various metals, the products of its several revolutions ; and 
thus was an inexhaustible provision made for his necessities, 
and for the development of his genius, ages in anticipation of 
his appearance. 

To study, in this view, the succession of animals in time, 
and their distribution in si)ace, is, therefore, to become ac- 
quainted with the progressive plan of the Great Creator. 
Now, if the succession of created beings on the surface of the 
globe is the reaUzation of an infinitely wise plan, it foUows 
that there must be a necessary relation between the races of 
animals and the epochs at which they appear. It is necessary 
therefore, in order to comprehend creation, that we combine 
the study of extinct species with that of those now living 
smce one is the natural complement of the other. 
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Utility of Geology. 



Geology, in addition to its inherent dignity, puts forth 
strong claims to regard on the ground of positive utility. 
From its appUcation to the useful purposes of Hfe, as in agri- 
culture, building, the formation of roads and canals, and the 
sinking of wells and mines, it is highly interesting. Every- 
thing reposes upon the mineral kingdom ; it affords to man, 
directly or indirectly, all the materials of his physical com- 
fort, all those of national wealth, and all the means of civihza- 
tion. The tnost important of physical instruments are derived, 
immediately or remotely, from it ; for the vegetable world, 
equally with the afaimal, rests upon this basis : whether we 
l^ak of the cedar, the oak, the lichens, or the grasses, all 
equally derive their support from the elements afforded by 
the mineral kingdom ; which, in its widest sense, includes 
not only the soHd earth, but its waters, and all its fluids — 
its atmosphere, and all its gases. The vegetable kingdom 
borrows not a' few elements from the mineral world j oxygen, 
carbon, hydrogen, and even nitrogen, and all that are indis- 
pensable to vegetable Ufe, are found in the waters or in the 
iatmosphere ; while other elements or compounds, adapted to 
particular purposes, are derived from various mineral sources : 
the soil, for exfiunple, affords sihca, which enters into the com- 
position of the epidermis of grasses, bamboos, &c. ; and potass 
und soda, derived from decomposed felspai- and other mineralsL 
pass by absorption into the juices of plants. Even animal 
and vegetable manures form no exception, for their elements 
have a similar origin, and consist almost entirely of the sub- 
Istan^es indispensable to vegetable growth. 

JThvLB, While we explore this orb of gases, fluids, and solid 
^ockB, we shall gain the most interesting knowledge and much 
positive advantage. Our beautiful planet is indeed worthy of 
•OUT study ; it was once our cradle — it will soon be our grave : 
between the dawn and the night of life it is the scene of out 
busy action, and from it we shall arise to another state of 
being. 
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MAP I. 

Distribution of Land and Water. 

I. !Z%« Chreat Continents, 

Land and wator constitute the two great natural divisions of 
the earth's surface. 

Upon referring to the Map, we observe that the land is 
arranged in the form of very large compact masses, denomi- 
nated continents^ or in small isolated portions, termed islands, 
the whole occupying about one-fourth part (or, more accu- 
rately, about three-tenth parts) of the surface of the globe. 
The larger masses of land are situated in the Eastern Hemi- ] 
sphere, or the hemisphere which is projected upon the plane * 
of a meridian 20° to the west of Greenwich. 

Europe and Asia, correctly speaking, form one continent 
lying wnolly to the north of the equator, and having its 
greatest length, or oaris, in a direction paiullel to it. The 
greatest length of Africa is from north to south, about two- 
thirds of it lying to the north of the equator. From the 
south-eastern extremity of Asia there extends a wide archi- 
pelago, of which the vast isolated continent of Australia forms 
the nucleus of an island-world, spreading out into both hemi- 
spheres. 

In the Western Hemisjjhere the great mass of land forming 
the American continent is more equally distributed on each 
side of the equator, and stretches m a meridional direction 
almost from pole to pole. 

The consequence of this arrangement is, that the Asia- 
iEurope continent extends through similar cHmatic zones, 
while America traverses nearly all the cUmatic zones of the 
earth, and presents in this relation a much greater variety of 
phenomena. 

The entire superficies of the globe we have estimated at 
about 196i milhons of English square miles, of which the 
land occupies about 61 milfions, and the ocean-waters about 
145^ millions of square miles. In the Eastern Hemisphere 
there are about 37 milhons of square miles of land, and in the 
Western Hemisphere about 14^ millions. The Eastern 
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Hemisphere, therefore, contains ahout 2J times as much land 
as the Western. From a projection of the globe on the plane 
of the equator we have calculated that there are about 38 
milUons of square miles lying in the Northern Hemisphere, 
aiid 13^ miUions in the Southern; or that there is about 
three times as much land to the north of the equator as to 
the south of it. 

The subjoined table exhibits the Extent of the land-masses 
of the globe in English square miles : — 

Europe, ^ith its isles -------- 3,432,000 

Africa, with Madagascar ------- 11,420,000 

Continental Asia - - - - - -16,830,000 | 

Isles, including Australia, New Zealand,) . ^^ ^^^ > 21,090,000 

with the other islands of Polynesia / 4,200,000 J 
North America - - - 8, 100,000 \ 

South America - - - 6,420,000 ir om nnn 

Islands ----- 160,000 f " *" " 1^»300,000 

Greenland (supposed) - 620,000 J 

Total - - - - 51,242,000 

The Ocean, with all its bays and seas, covers an area of 
145,600,000 square miles, or nearly } of the surface of the 
globe. About ft of the great bodv of waters lie in the 
Southern Hemisphere, and i^i in the Northern. 

The following is the comparative superficial extent of the 
Frigid, Temperate, and Torrid Zones, tsiing the whole area of 
the globe as unity (Lacroix) : — 

The Frigid Zones occupy - - '083 
The Temperate Zones - - - '519 
The Torrid Zone - - - - -saS 

The distribution of land is a subject exceedingly wide in its 
range, and of great importance, since it exercises the greatest 
influence upon temperature, the pressure of the atmosphere, 
the direction of winds, and the quantity of moisture con- 
tained in the air. These elements affect primarily the develop- 
ment of vegetation, and ultimately influence the civilization 
and social condition of man. " Give me," says M. Cousin, 
**the map of a country, its configuration, its cUmate, its 
waters, its winds, and all its j)hysical geography — give me its 
natural productions, its floray its fauna, and I pledge myself 
to tell you, d prion) what the inhabitants of that covmtr^ V^ 
be, and what place that country will take in \i\a.\.o\7,\io\. V5ic.<i\- 
dentaJljr, but necesaarily; not at a particuAar ^^oc^. \»a}^ ^ 
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all periods of time ; in a word, the thought which that country 
is formed to represent."* 

Europe has a political boundary on the east, formed by the 
Ural Mountains, the Biver Ural, and part of the north and 
west shores of the Caspian Sea ; the line is thence continued 
along' the range of Mount Caucasus and the northern shores 
of the Black Sea. Its extreme length from E. N. B. to w. s. W. 
(from the Ural Mountains near Orsk in Russia to Cape St 
Vincent in Portugal) is 3,400 miles, and its greatest breadth, 
from North Cape in Lapland to Cape Matapan in Greece, is 
2,450 miles. Its area, including the islands, amounts to about 
3 J millions of square miles. 

Asia. — ^The greatest length of the mainland from north to 
south nearly coincides with the direction of the meridian of 
105° east, tnat is, from Cape Taimura in Siberia to Cape . 
Bomania in Malaya, and is a little more than 5,300 miles, tta 
greatest breadth from west to east, along the parallel of 40° 
north latitude, or from Cape Baba in Asia Minor to the east 
coast of the Corea, is 5,600 miles. Its superficial area, in- 
cluding the islands of the Indian archipelago, is about 21 
millions of square miles. 

Africa. — ^The greatest length of this continent, from Cape 
Bon on the north (opposite Sicily) to Cape Das Agulhas on 
the south, is about 4,988 miles; and the greatest breadth 
from Cape Verde on the west to Cape Gardami on the east is 
about 4L&18 miles ; its superficial area, with that of Madagascar, 
is a little short of Hi millions of square miles. 

America. — The greatest length from Point Beachy on the 
Arctic Ocean to Cape Horn on the south is about 10,875 
miles ; the greatest breadth of North America, adong the 
parallel of 51° north latitude, is about 3,250 miles ; and of 
South America, from Cape San Roque in Brazil to Cape Blanco 
in Peru, 3,200 miles. North America contains an area of 
about 8,000,000 square miles, South America about 6,500,000, 
and the West India Islands, with other islands along the coast, 
about 160,000 ; or altogether the continent with the islands 
include an area of about 15,300,000 square miles. In this 
estimate Greenland and the Arctic Islands are included. 

Australia^ from its vast extent, is frequently considered as 
a continent. Its greatest length from east to west is 2,400 
miles, and greatest breadth from north to south 1,970 miles. 
The superficial area is 3 million square miles. 

If we compare the relative magnitudes of the great conti- 

* Histoire de la Philosophie. 
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nents, and assume the area of Australia as the unit of measure- 
ment, we obtain the following : — 

Australia 1 Africa 4 Asia 5g 

Europe li America 4^ 

In the projection of the sphere upon the plane of the 
hprizon of London, the globe is divided in^o almost a terres- 
trial and an oceanic hemisphere ; London, therefore, occupies 
neai'ly the centre of the terrestrial hemisphere, and conse- 
quently of the commercial world. 

II. The Great Oceans, 

The waters of the ocean form one continuous fluid, covering 
nearly seven-tenths of the surface of the globe. It will be 
seen that the continents determine the general outlines of the 
• great ocean basins. The indentations of their coasts give the 
articulation of the border of the oceans ; the islands, by their 
position, and by their less or greater frequency, give wmit else 
18 wanting to complete the outline : the figures of the land 
are the counterpart of that of the ocean ; they are the same 
forms, contemplated in an inverse order. By the formation 
of the five continents, the ocean waters are divided into five 
large portiolis, namely, the Pacific, Atlantic, Indian, and two 
Polar Oceans. These large masses of water send off arms or 
branches into the interior of the land which receive the name 
of inland seas. The smaller arms are generally termed hays 
and gtd/s. The great oceans, with their principal branches, 
are as lollow : — 

The Facific Ocean. — This mighty expanse of water, which 
extends over about 145° of longitude, is enclosed between 
America on the east, and Asia, the islands of Sumatra, Java, 
and Austraha on the west. The Antarctic Ocean bounds it 
on the south, and Behring*s Strait on the north. It is divided 
by the equator into the North and South Pacific. 

This Great Ocean, as it has been very justly named, spreads 
out from north to south, separating its coasts far asunder, 
and sometimes encroaching in broad gulfs upon the low-lying 
lands of Asia. ' In appearance it has rather a compact form 
with numerous islands, many of which are of volcanic origin, 
scattered over its surface. Its narrowest part, the Sea of 
Kamtschatka, has a breadth of only 170 miles, but its greatest 
Dieadth from east to west, measured alon^ the equator, is 
above 12,000 miles. Its area, which exceeds the svr^et^cv^^ 
of ail the <ky land on the glob^ is more than. 50 imXYiOT^ <A 
squave miJaa, 
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The shape of this ocean is somewhat that of an oval; 
though wide open on the south, its sides gradually approach 
each other towards the north. It seems, moreovw, to be an 
immense sunken basin, the broken and elevated edges of 
which present on all sides the abrupt terminations of the 
continents. From this compact mass of waters no less than 
five large and nearly land-locked seas succeed eat^h other 
along the eastern shores of the Asiatic continent, namely, 
the Sea of Behring, closed in by the peninsula of Aliask% 
and the chain of the Aleutian Islands ; the Sea of Okotsk, 
enclosed by the peninsula of Kamtschatka, and the series of 
the Kunle Islands ; the Sea of Japan, shut in by the island 
chain of this name ; the Northern Chinese Sea, locked by 
the islands of Lieu-Khieu and Formosa ; the Southern Sea of 
China, locked by the Philippines, Borneo, and the peninsula 
of Indo-China. We may almost call the Vermihon Sea, or 
Qulf of California, an inland sea ; this, with the Gulf of 
Panama, are the only indentations of this ocean on the 
American coast. 

The Atlantic Ocean commences in the south at the Ant- 
arctic circle, and terminates in the north at the Arctic circle. 
The equator divides it into the North and South Atlantic. 

This ocean, which seems to be a simple depression, or 
valley, somewhat in the form of a trough, maintains in its 
bed, £rom north to south, a certain parallelism, penetrating 
by several arms into its northern coast lands, and forming 
inland seas with narrow inlets : few island groups appear 
about the interior of its basin. Where narrowest^ between 
Qreenland and Norway, it is about 930 miles across, but 
between North Africa and Florida, where it attains its greatest 
breadth, the distance from shore to shore exceeds 4,150 miles. 
Its superficial area is about 25 millions of square miles. 
Though it comprises Httle more than one-fifth part of the 
whole ocean, its shores form a more extended coast line 
than those of all the other seas taken together. This arises 
from the several extensive Mediterranean Seas which it 
sends ofij and which pierce into the very centre of the Old 
World and the New. Omitting the Polar Seas, there are at 
least four Mediterraneans, two on the European side, namely, 
the Baltic and the Mediterranean properly so called, with its 
three great basins, the Eastern, tne Western, the Black Sea, 
and numerous others of small size. On the coast of the 
New World there are two Mediterraneans, the Gulf of Mexico 
and Hudson's Bay. Its land-locked seas are the Northern 
Ocean, on the coast of the Old World ; the Caribbean Sea, 
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in Central America, closed by the peninsula of Yucatan and 
the chain of the Greater and Lesser Antilles ; and the Gulf of 
St. Lawrence, locked by the peninsula of Nova Scotia and 
Newfoundland. 

From the fact that the Atlantic is the most articulated 
and indented of the oceans, it is said to be the most maritime^ 
as the Pacific is the most truly oceanic. 

The Indian Ocean has the form of a triangle, the vertex of 
which is turned to the north. Its boundaries are, Africa on 
the west ; Arabia, Persia, and Hindoostan on the north ; the 
islands of the East Lidian Archipelago and Australia on the 
east ; and the Antarctic Ocean on the south. Its branches 
are the Red Sea and Persian Gulf, two Mediterranean seas 
which detach .the peninsula of Arabia from the rest of the 
continent, and the Bay of Bengal. 

Like the Great Pacific, this ocean is land-bound on the 
north, and its coasts diverge in a southern direction ; but it 
resembles the Atlantic in its encroachments upon its north- 
western shores, and in the small straits through which its 
waters flow in upon the land. Its length and breadth are 
each about 4,500 miles, and its area about 20 millions of 
square.miles. 

The Arctic or North Pdar Ocean surroimds the North Pole, 
and is bounded by the northern shores of the continents of 
Asia^ Europe, and America. Its branches are, the White Sea, 
Sea of ICara, and the Gulf of Obi. On aU sides it is nearly 
land-locked, and is Hmited in its communication with the 
Peusific and Atlantic. The diameter of its basin is about 2,400 
miles. ' 

2%6 Antarctic or South Polar Ocean is included between the 
Antarctic circle and the South Pole, and is without land 
boundaries, its waters freely circulating through the two great 
oceans. Little is known of this immense basin ; its navi- 
gation is in many parts impeded by impenetrable barriers 
of ice. 

Each ocean, therefore, difiers from the others in some 
peculiarities of character ; and we readily conceive how these 
eircumstances may modify their importance with regard to 
fche facility or the difficulty they may bring into the relations 
of exchange which commerce estabhshes among all the nations 
of tihe world. 
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MAP II. 

Form of the Great Continents. 

The appearances presented in the structure and arrangement 
of the materials of which the land is composed indicate that 
it has undergone, at successive periods, mighty revolutions. 
These changes have been produced by the agency of heat 
and water, acting separately from each other; or by the irre- 
sistible force which results from their contact. These ele- 
ments are constantly eflfecting alterations in the surface and 
coast-Une of the land, — ^the one by subterranean energy, as 
exhibited in the upheaving and fracturing action of the earth- 
quake, the other hj the agency of running streams upon the 
land and the motions of the ocean waters, as exemphfied in 
the formations continually going on at the mouths of large 
and sluggish rivers, in the wearing action of the sea-wave, 
and in the tidal movements and currents of the ocean. 

Thp operation of these elements — ^to which must be added 
that of the atmosphere and of the electricity contained in 
it — ^has been so gradual that, durine a period of even thou- 
sands of years, they have but sUghtly altered the general 
features of the land-masses of the globe. It is, therefore, 
not improbable that the land now maintains the form which 
• it presented when the watefs of the deluge subsided from its 
surface. 

Upon examining what is termed the horizontal profile of 
the land, we observe that, though the waters of the ocean 
have worn the coast-line of the land into numerous gulfs and 
inlets, it is, nevertheless, remarkable that the continents 
preserve in their general outhne a certain triangular form : 
this is very striking in the shape of North and South America, 
Africa, and in the Umbs of Asia and Europe. 

It is also a remarkable circumstance tnat the greatest ex- 
tension of the continents towards the north and south is 
nearly under the same meridian : this will be evident in com- 
paring the Cape of Good Hope with the North Cape of Europe, 
the peninsula of Malacca with Cape Taimura in Siberia, and 
Cape Horn with the north-western part of Baffin's Bay and 
of the great Polar-land, 
^S© oontinenta, with the exception oi Mncai^ ^toaent to. 
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Form op the Great Continentb. 

TiiK appoarances presented in the structure and arrangement 
of the materials of which the land is composed indicate that 
it has undergone, at successive periods, mighty revolutions. 
Those changes have been produced by the agency of hea* 
and water, acting separately from each other; or bythe ine- 
sistible force which results from their contact. These efe* 
uients are constantly effecting alterations in the surface and 
coast-line of the land, — the one by subterranean energy, af 
exhibited in the upheaving and fracturing action of the eartb 
quake, the other by the agency of running streams upon tb 
land and the motions of the ocean waters, as exemplified ii 
the formations continuaUv going on at the mouths of largi 
and sluKgish rivers, in the wearing action of the se^-wave 
and in the tidal movements and currents of the ocean. 

The operation of these elements — ^to which must be addec 
that of the atmosphere and of the electricity contained ii 
it — ^has been so gradual that, during a period of even thou 
sands of years, they have but slightly altered the genera 
features of the land-masses of the globe. It is, therefore 
not improbable that the land now maintains the form whiol 
it presented when the watefs of the deluge subsided from iti 
surface. 

Upon examining what is termed the horizontal proJUe o 
the Wd, we observe that, though the waters of the oceai 
have worn the coast-line of the l^d into numerous gulfe anc 
inlets, it is, nevertheless, remarkable that the continenti 
preserve in their general outhne a certain triangular form 
this is very striking in the shape of North and South America 
Africa, and in the Hmbs of Asia and Europe. 

It is also a remarkable circumstance that the greatest ex 
tension of the continents towards the north and south ii 
nearly under the same meridian : this will be evident in com* 
paring the Cape of Good Hope with the North Cape of Europe 
the peninsula of Malacca with Cape Taimura in Siberia, anc 
Cape Horn with the north-western part of Baffin's Bay anc 
of the great Polar-land. 

The continents, with the exception of Africa, present tc 
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the sea on their northern sides broad flats of low-lying land, 
whilst the southern coasts are rockv, pointed, and elevated. 
The latter portion"^ of this remark holds good with respect 
to all the great land-masses, as Europe, Asia, and Austialia, 
—each of which terminates in three points towards the 
south, — while America and Africa, contract towards the same 
direction into single promontories. 

The coasts of the land situated in the northern hemisphere 
appear the most indented, the currents of the Pacific having 
worn the eastern shores of Asia into several gulfe and penin- 
sulas. The north-eastern shores of America present a broken 
and irregular coast line : this results from the influence of 
the North Atlantic, whose powerful currents have invaded 
the land, and found resistance only in the West Indian Islands, 
as the Pacific has done in the East Indian Archipelago. 

The coast Une of Europe is deeply jagged and broken ; its 
shores stand in bold contrast with the continents of Africa, 
South America, and Australia, that stretch into the southern 
hemisphere. This circumstance not only afiects its climate 
and productions, but tends very materially to promote civili- 
zation and commerce. 

The fact that nearly all the large promontories stretch in 
a southerly direction is worthy of remark. In the Old World, 
instances of this occur in the peninsulas of Scandinavia, Italy, 
Greece, Africa, Arabia, Hindoostan, Malacca, Corea, and 
Kamschatka ; and in the New World examples are afforded 
in Qreenland, Nova Scotia, Florida, California, and South 
America. The exceptions to this law are the peninsulas of 
Tiicatan in central America, and Jutland in Europe, both of 
which point northward, and the peninsulas of Aliaska in 
Kussian America, and Cotentin in France, which he in a 
westerly direction. 

The peninsula of Florida and the West Indian Archipe- 
lago strikingly resemble the Malayan peninsula and the East 
Indian Archipelago. Again, the limbs of Asia, though on a 
more gigantic scale, somewhat resemble those of Europe. 
Thus the Arabian peninsfila corresponds to the Iberian ; the 
Indian peninsula with Ceylon to Italy with Sicily ; extreme 
India with its Archipelago to Greece with its Archipelago, 
The eastern shores of Asia, which, broken by the force of 
the currents of the ocean, exhibit a richly variegated con- 
figuration, peninsulas and contiguous islands alternating from 
the equator to 60° north latitude. The large gulfs which 
extend from Tonquin to the northern shores oi K\si^TV(^ 
exercise a modifying influence upon the cVimaijCie) dsA c^orosb^ 
quoBtlfupon the prpduotiona^ of eastern As\«k. 
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The configuration of Africa and South America presents 
something striking to the imagination, the projection of tlie 
Tne corresponding to the indentation of" the other ; for in- 
stance, the north-western part of Africa seems to fit into the 
Qulf of Mexico, and the north-eastern portion of South 
America dovetails, as it were, into the Gulf of Guinea. 

Ritter was the first to bring prominently forward the dif- 
ference which exists between the continents with regard to the 
lengths of their coast lines. Some are deeply indented, 
furnished with peninsulas, gulfs, inland seas, which give to the 
line of their coasts a great length. Others present a mass more 
compact and undivided ; their trunk is, as it were^ deprived 
of members. The line of their coasts, being more simple and 
without numeroiis inflections, is comparatively much shorter. 

Considered under this aspect, the three continents of the 
Old World form a striking contrast. Africa is the most 
simple in its forms. Its mass — nearly round or eUipsoidal-* 
is concentrated upon itself. It projects no important penin- 
sula into the ocean, nor anywhere lets the ocean waters 
into its interior. It seems to close itself against every 
influence from without. Thus the extension of the line of its 
coasts is only 14,000 geographical miles, of 60 to the degree, 
for a surface of 8,720,000 square miles ; so that Africa has 
only 1 mile of coast for 623 miles of surface. 

Asia, although washed on three sides only by the ocean, 
exhibits, especially on its eastern and southern coasts, large 
peninsulas, as Arabia and the two Indies, Corea and Kam- 
schatka. Whole countries are pushed out into the ocean, 
as Mandchouria and China : nevertheless, the extent of this 
continent is such that, notwithstanding the depth of the 
indentations, there yet remains at its centre a great mass of 
undivided land, which commands the maritime regions, as 
the body commands the limbs. Asia is indebted to this 
configuration for a Une of coast of 30,800 miles : it is double 
that of Africa, which is only one-third smaller. Asia, there- 
fore, possesses a mile of coast to 459 square miles of surface. 
Of all the continents, Europe presents the most varied forms 
of contour. Its principal mass is deeply cut in all parts by 
the ocean and by inland seas, and seems almost on the point 
of resolving itself into peninsulas. Two of its large penin- 
sulas, namely, Greece and Scandinavia, repeat to infinity 
the phenomena of articulation and indentation of coasts which 
are characteristic of the entire continent. The line of the 
shores of the whole continent extends to about 17,200 miles, 
an enormous proportion compared with its small size ; for it 
is 3,200 miles more than Africa^ which is, nevertheless, three 
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times greater. Europe enjoys one mile of coast for every 
156 square miles of surfiEM^e. It is thus the continent most 
open to the sea for foreign intercourse, at the same time that 
it is the richest in local and independent districts. 

In this regard, therefore, there is a sensible gradation be- 
tween, the three principal continents of the Old Worid. 
Africa is the most simply ; it is a body without members, a 
tree without branches. Asia is a mighty trunk, the nu- 
merous members of which, however, make only one-fifth 
of its mass. In Europe the members overrule the principal 
body, the branches cover the trunk; the peninsulas form 
ahuost a third of its entire surface. Africa is closed to the 
ocean ; Asia opens only its margins ; Europe is deepfy wne- 
trated by it, and is thereby the most accessible of all the 
continents. • 

America repeats the same contrasts, thoiigh not in an 
equally striking manner. North America, like Europe, is more 
indented than South America, the configuration of which, in 
the exterior at least, reminds us of the forms of Africa and 
the uniformity of its coast-line. The two continents of the 
Njw World are more ahke, but the line of the shores is much 
more extended in North than in South America. It is 24,0o0 
miles in the former, or 1 mile of coast to 228 square miles 
of surface ; in the latter it is 13,600 miles, or 1 nule of coast 
for 376 miles of surface. 

The following table represents these differences of con- 
figuration of the continents by numerical proportions. The 
imle here employed is the geographical mile, of 60 to the 
degree: — 



CORTTHKKTS. 



Surface in 
Square Miles of 
60 to a Degree. 



Lenj^hof 

Line 
of Shores. 



Square Miles 
for I Mile 
of Coast. 



Europe - - 
Asia - - 
Africa - - 
Australia - 
North America 
South America 



2,688,000 
14,128,000 
8,720,000 
2,208,000 
5,472,000 
5,136,000 



17,200 
30,800 
14,000 
7,600 
24,000 
13,600 



156 
459 
623 
290 
228 
376 



The land in its vertical profile exhibits a great variety of 
aspects ; but it may be observed that all the continftTit& t\^^ 
gnidually from the shores of the seas towards \iVia ycl\>^tvQ)T^ 
to a lui^ ofzaaximum elev&tion of the masses : ^^ svui'^a.T^^ 
cffeatbre existing between Europe and Asia is as TeowNcVsWift 
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as the great dissimilarity between the surface of the African 
and American continents. The ^reat chain of mountains 
comprising the Pyrenean and Alpme ranges, with their off- 
shoots, corresponds to the mountain masses of Taurus, 
Caucasus, and the Himalaya. In both continent^ a great 
lowland Htretches northward from the bases of these elevated 
ridges. The basin of the Lower Danube has its counterpart 
in Tonquin, and other parts of European Turkey correspond 
to the peninsula beyond the Ganges ; whilst the immense 
basin of the Ganges exactly resembles, in formation, that 
of Venetian Lombardy. The Alpine masses and those of the 
Hindoo Koosh offer precisely similar clefts in their caU op 
mountain passes. These defiles have in both instances been 
the arteries of commerce, and the corresponding locahtiea 
into which they lead have for ages been the seata of civiliza- 
tion and power. Delhi, says M. Bou6, is Milan. Calcutta 
reminds us of Venice ; wlulst Bombay is the counterpart 
of Genoa. 

As the external configuration of continents, which we have 
already described, in their horizontal expansion, exercises by 
their variously indented littoral outlines a favourable influence 
on climate, trade, and the progress of civilization, so Ukewise 
does their internal articulation, or the vertical elevation of 
the soil (chains of mountains and elevated plateaus), give rise 
to equally important results. Whatever produces a fiversity 
of forms on the surface of our planet, such as mountains, 
lakes, grassy savannahs, or even deserts, encircled by a band 
of forests, impresses some peculiar character on tne social 
condition of the inhabitants. Ridges of high land covered 
by snow impede intercourse ; but a blending of low discon- 
tinued mountain chains and tracts of valleys, as we see so 
happily presented in the west and south of Europe, tends to 
the multiplication of meteorological processes and the pro- 
ducts of vegetation, and from the variety manifested in 
different kinds of cultivation in each district, even under the 
same degree of latitude, gives rise to wants that stimulate 
the activity of the inhabitants. Thus the awful revolutions 
during which, by the action of the interior on the crust of 
the earth, great mountain chains have been elevated by the 
sudden upheaval of a portion of the oxidised exterior of our 
planet, have served after the establishment of repose, and on 
the revival of organic life, to fiimish a richer and more 
beautiful variety of individual forms, and in a great measure 
to remove from the earth that aspect of dreary uniformity 
which exercises so impoverishing an influence on the physical 
^d iatellectuaJ powera of moDkmdi. 
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Features of the Land. 

The surface of the land, as well as its coast line, presents 
▼ery great variety, exhibiting numerous elevations and de- 
pressions, which are termed hiyUands and lowlands. In some 
places the land is merely undulating ; in others it is rugged^ 
precipitous,, and irregular. The highlands of the whole earth 
exce^ the lowlands oy about one-sixth part. Africa contains 
more highland than any of the other continents, and Europe 
(in proportion to its size) more of flat lowland. 

.^^ca and Asia together contain the largest portion of 
elevated land, and Europe and America ei lowland. 

Since grand and lofty mountain chains so strongly excite 
oiir imagination by the evidence they afford of great terrestrial 
revolutions, and when considered as the boundmes of chmates, 
as lines of separation for waters, or as the site of a different 
form of vegetation, it is the more necessary to demonstrate 
by a correct numerical estimation of their volume, how 
smiJl is the quantity of their elevated mass when compared 
with the area of the adjacent continents. The mass of the 
Pyrenees, for instance, the mean elevation of whose summits, 
and the areal quantity of whose base have been ascertained 
by accurate measurements, would, if scattered over the surface 
of IVance, only raise its mean level about 115 feet. The 
mass of the eastern and western Alps would in like manner 
only increase the height of Europe about 21 feet above 
its present level. " I have found," says Humboldt, " by a 
laborious investigation, which from its nature can only give 
a maximum limit, that the centre of gravity of the volume of 
the land raised above the present level of the sea in Europe 
and North America is respectively situated at an elevation di 
671 and 748 feet, while it is at 1,132 and 1,152 feet in Asia 
and South America. These numbers show the low level of 
northern regions. In Asia the vast steppes of Siberia are 
comp^isated for by the great elevations of the land (between 
the Himalaya, the North Thibetian cha^i of T^wetAMS^ ^sA 
the Celestial mountams), from 28° 30' to .40' ivotVXi ^&\I\\^i!\<ek« 
We may to a certain ezteut trace in these B»xxiV>ec^ \»!cl^ V^^ 
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tions cf the earth, in which the plutonic forces were most 
intensely manifested in the interior, by the upheaval of conti* 
nental masses." 

I. Elevaied Land of the Cheat Continents. Mountains, 

Configuration. — ^Mountains are the most considerable eleva- 
tions of the surface of the earth, and are generally arranged 
in groups, ranges, and chains. All eminences whose height 
exceeds 1,000 feet are regarded by most geographers as 
mountains, and those of less altitude as hiUs. Mountains 
rarely occur solitary in plains, and remote from other masses : 
those that have been observed so situated are for the most 
part either active or extinct volcanos. 

Among the most striking examples of insulated mountains 
are, the Peak of Teneriffe, the Rock of Gibraltar, the Fortress 
of Gwalior, in Hindoostan, and Mount £gmont, in New Zea- 
land 

Chains and Systems. — ^When mountains or hills are con- 
nected together by a continued base, and so disposed as to 
form a line or belt, whose length greatly exceeds its breadth, 
whatever direction the band may take, or whatever shape it 
may assume, that of a straight line, angle, or curve, such an 
arrangement is said to constitute a chain, and a series of these 
chains is called a system. The term chain is not meant to 
signify an uninterrupted line of projections, but a range of 
eminences varying in height, in many cases detache(^ yet 
lying so manifestly in the same general difection as to indicate 
a continuous base. 

Several chains may be resolved into three nearly parallel 
ranges, the highest occupying the centre ; the lateral ranges are 
of less elevation in proportion to their distance from the central 
mass, and gradually duninish in height till they are lost in .the 
general sui^GEtce of the adjacent plain. From the principal 
mass, extensive and lofty branches diverge at different 
angles, and these again send off shoots or spurs, which sink 
and merge into the surrounding lowlands. The point of 
greatest elevation of a principal range is usually aoout the 
middle, and the highest parts of a branch range at the points 
of junction with the parent stem 

Form and Aspect. — ^The form of mountains is altogether 
dependent upon their geological structure. According to their 
supposed resemblances, they are called needles, peaks, teeth^ 
dimesy forks, horns, &c. Some stretch along like a vertical 
w^ their summits presenting the appearance of ruined 
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battlements and towers, others again seemed piled on each 
other, forming a gigantic succession of steps or terraces. 
Insulated mountains vary in form, but those of volcanic origin 
are generally conical 

The distance from which particular mountains may be 
seen depends not only upon their height^ but upon the nature 
of their projections and the conditions of the atmosphere. 
They present every variety of outhne as the observer ap- 
proaches or recedes from them: at a distance the minute 
irregularities are lost in the general outline, and different 
colours become blended into a uniform hue. 

Campositiot? . — Granite is supposed to form a vast con- 
nected vaultj upon which are supported all the masses of 
matter which constitute the crust of the earth. It forms the 
most elevated portions of the continents in the eastern hemi- 
sphere, and, when exposed, presents lofty and rugged elevations. 
Tfiie highest mountains are composed of granite, gneiss, mica, 
slate, and quartz. In this respect there is a remarkable dif- 
ference noticed by Humboldt between the old and new 
continents. In the former, the highest points of the Alps 
con^st of granite ; but in the latter, granite is not found 
higher than 12,000 feet above the level of the sea. Vast 
walls of porphyry crown Antisana and Chimborago, and 
basalt forms the very summits of Pichincha. The newest 
whinstone, which, in Europe, appears only in low mountains, 
or at tiie foot of those of great magnitude, covers the tops of 
the Andes. Other secondary formations are found at greater 
heights in the new than in the old world. 

Slcpe or Declivity, — ^The declivities of mountains are ob- 
served to be either long and gentle, or steep and abrupt. The 
greater number of the principal chains have one of their sides 
very steep, and the otner of a gradual slope. The Alps are 
much more rapid in their descent on the Italian side than on 
that of 'Switzerland. The Scandinavian chain has a much 
steeper decUvity on the west and north-west thwi towards 
the east and south. The Pyrenees, the Sierra-Morena, in 
south Spain, and the Alpuxarras, near Qranada, have their 
steepest sides towards the south. The Atlas mountains and 
Mount libanus present bold and craggy decHvities to the 
Mediterranean. The Himalaya chain exhibits a steep face to 
the Indian Ocean, and lon^ gentle slopes towards the north. 
Hie Ghauts (Ghits), in the peninsula of Hiudoostaxi, have 
porecipitoas sides towards the sea, and sloping deQ^Nitio^Sx^xA^ 
&e two ^Bs^r'mentioned chains seem to betlie abrupt \>OT^<^Tfk 
[p. a.] \> 



t88 



PHYSICAL GEOGRAPHY. 



of the long upland plainfl which they respectively enclose 
namely, the Plateau of Tibet and the Plateau of the Deccan. 
With regard to the alope of mountain chains, we must consider 
it as the inclination of a hne supposed to be drawn from their 
summits to the plain : the angle included between this line and 
the mean level of the plain varies from 2° to Q° ; the northern 
slope of the Pyrenees is from 3° to 4°, and the southern 
slope of the high Alps from the general summit, line to the 
plains of Piedmont and Lombardy is about 31^. 

Sometimes, in a general range^ individusJ mountains riae 
abruptly^ from the adjacent valleys ; when their slope exceeds 
7^ or 8^ they cannot be ascended by carriages. An inclina- 
tion of 15^ or 16^ would be considered very steep for beasts of 
burden. A mountain having an inchnation of 35^ could not 
be climbed even by cutting steps. Upon the slope of moun- 
tain chains and plains depend the drainage of the land and the 
direction of rivers. 

In all the continents the line of greatest elevation in the 
summit of ascent is placed out of the centre, on one of the 
sides, at an unequal distance from the shoies of the seas, from 
which result two slopes, unequal in length and in inclination. 
This is analogous to what^ in mountcmis, is called the slope 
and the counter slope. 

The length of tnese two inchned planes, estimated ap- 
proximately and in rpund numbers, is nearly as follows. 
The first column indicates the length in geographical miles 
of the long slope, the second that of the short one. 

Old World. 





Length in Milea. 


1. Ecutem Asia. 


Northern 
Slope. 


SoatTiern 
Slope. 


The section begins at the Frozen Ocean at the 
mouth of the Yencsei, and terminates in the 
Plains of the Ganges. The culminating re- 
gion is that of the table-lands of Thibet 
• and of the Dhawalagiri, which divides this 
line into two slopes ------ 

2. Western Atia. 
Frort Lake Aral and the Plains of the Caspian 
Sea to the Persian Gulf; culminating point, 
the coaat chain of the Persian Gulf - - 


2,600 
900 


400 
80 
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LenetL in Miles. 


3. WeaemAsia, 


Northern 
Slope. 


Southern 
Slope. 


From the Plains of Georgia to those of the 
Eaphratesj culminating point, the high 

4. Asia Minor, 
From the northern to the soatfaem coast, nearly 
on the meridian of Cyprus; culminating 
pointy the chain of Taurus - - ^ - 

5. Central Eurcpe. 

From tile shores of the Baltic to the Plams of 

Lombardy ; culminating point, the Tyrolean 


260 

• 

300 
450 

3,300 


80 

50 

100 

600 


, 6. Africa. 

Frran the mouth of the Nile to the Cape of 

Good Hope; enhninating point, probably 

the h%h plateaus between the sources of the 

Zambesi and of the Orange river - - - 



New World. 





Length 


in Miles. 


1. ITorth America. 


Eastern 
blope. 


Western 
Slope. 


From Washington to the Bay of St Francisco; 
culminating point, the eentrbl chain of the 
Kodcy Mountains ------ 


1,600 


800 


2. Central America. 






from Porto Rico through Mexico to the Pacific 
Ocean, the line slightly broken to take in 
the Great Antilles; culminating point, the 
plateaa of Mexico ------ 


2,000 


300 


3. South America. 






From the mouth of the Amazon through the 
table-land of Peru to the Pacific Ocean; 
eolminatli^ point, the Chimbora9o - - 


1,850 


70 


4. SoMih America. 






From the eoasts bf BraziL North of Rio Janeiro, 
through the Lake of Titicaca to the Pacific ; 


1,600 


^ ^K» 



l>% 
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Prom the data contained in these tables are deduced the 
following general facts. 

In the Old World the long slopes are turned towards the 
north, and the short slopes towards the south. In the New 
World the gentle slopes descend towards the east^ and the 
short and rapid slopes towards the west. Thus, in this 
respect, each of the two worlds has a law peculiar to itself. 

in each, the two laws exert their influence. In the Old 
World, though the principal slope is towards the north, we 
observe stiU a gradual decrease of the reliefs from east to 
west ; in the same manner, in the New World, the principal 
slope is from the west to the east, but it can be seen that 
the reUefe go on gradually increasing from north to south, 
as in the Old World. In these two secondary directions 
of the reUefs we discover the law of the unequal slopes ; in 
the Old World the long slope descends to the west, the short 
slope to the east ; in the New World the long slope is to 
the north, the short to the south. 

In short, a common law combines in a single great fact aU 
we have just said upon the general reliefs of the continent ; 
it may be thus expressed : — All the long and gentle slopes 
descend towards the Atlantic and towards the Frozen Ocean, 
which is only a dependence of it ;' all the short and rapid 
slopes, or counter slopes, are directed towards the Pacific Ocean,' 
and towards the Indian Ocean, which is its continuation. 

Elevation.— Though mountains appear to be enormous 
protuberances upon the earth's surface, they are very incon- 
siderable when compared with the whole mass of the globe. 
The highest, Dhawalagiri, which attains an elevation of more 
than five miles above the level of the sea, is only about one 
eight-hundreth part of the earth's radius. They may there- 
fore be compared to the little risings (papillae) on the rind of 
an orange. 

The height of mountains is a subject of great importance 
in physical geography, since elevation determines climate. 
Mountains, therefore, placed between the tropics, whose sum- 
mits rise above the snow Hne, exhibit every variety of climate, 
and consequently the habitats and stations of various plants and 
animals. On the upper margin of Map II. are given the names 
and height in feet of the principal mountains upon the 
surface of the globe, their comparative heights being indicated 
by faint horizontal hues ; and at the end of this book will 
be found a Table containing the mountain chains, with the 
height of their culminating points in English feet. 
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The law of increase of reliefs is common to the mass eleva- 
tions, and to the linear elevations ; that is, the height of the 
lowlands and of the table-lands increases at the same time 
with the absolute elevation of the mountains. Tnis law is 
exhibited by the following table. 

The first colunm contains the height of the plateaus, the 
second that of the highest corresponding peaks, both in 
English feet. 

Old World. — Nwth to South, 



1. Eastern Asia. 

Coast of the Frozen Ocean, mouth of the 
Yenesei --------- 

Plains of Siberia, Barnaul, foot of the Altai 
Mountain — — -._ — ...- 
Altaiy Bjelucha -_--___ 
Dzoungary, Lake Saisan --._._ 
Thian-^han Chain Bogdo-oold - - - - 

Eastern Turkestan, Desert of Lop - - - 
IVorthem basis of the Kuenlun - - - - 

Chain of Kuenlun ------- 

Eatschi Plateau ------- 

Plateau of Tibet ------- 

Dhawalaffiri -------- 

Benares, Plains of the Ganges - - - - 

2. Western Asia, 

Lake Aral, Plains of the Caspian Sea - 
Foot of the table-land - - - - - 

Atak-chan, Kabuskan - - - — - 
Table-land of Khorassan - - - - 

Ispahan -------- 

Shiraz -------- 

Tengi-Firesan, coast chain - - - - 

Coast of the Persian Gulf - - - - 

& Western Asia, 
Tiflis, Plains of Georgia - - - - 

Pambak.chain ------ 

Ararat, the plain around - - - - 

Ararat, Mountain ------ 

Aladagh -------- 

lAke van -------- 

Sjudid Dagh ------- 
OBsul --------- 

Euj^brates, the plains - - - - - 



Lew-lands 
and Table- 
lands. 



380 
1,300 



2,000 
5,000 



11,000 
14,000 



250 



500 

2,000 
4,400 
4,500 



1,160 
2,800 



5,400 



Highest 
Mountains. 



350 
200 [ 



11,000 
19,000 

22,000 

28,000 

4,000 
9,000 

7,000 

17,000 
10,000 

12,000 
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4. Asia Minor, 



Crimea, Tchatur Dagh - - - - - 

Black Sea ------ 

Chains along the iha coast of Asia Minor 
TablHund, Am*sia ---.-. ^ 
, Kaisarich, table-larn:! — — — — - 

Erd&]iifth xMtJimtaJn — — — — - 

Taurus ChniOf Bulgliai: Dagh - — , 
Coaat of CiliGia — — i. •• «• » 
Cyprus, Stavro-Vonno peaks - - - 

5. Central Europe. 

The coast of the Baltic Sea - - - - 

Plains of >"ort]i Gernmiiyj Berlin -r - 

The llartz^ Brocfcpn -. — — — - 

Thuringcrwald -- — — — — - 

CarpatliiiiQ Mountains, Satra - - - 

Table 'land of Franconia — — — - 

Table-land of Bavaria, foot of the Alps - 

The Alps, the Glockner - - - - - 
Plains of Iiiombardy ---«., 

6. Africa. 
Mediterranean Ses, Mouth of the Nile 
Plains of Cordofan ------ 

Table-lands at the Zambezi - - - - 

Lupata chain ------- 

Nieuwvelt Mountains - - - - - 

Great Karroo ------» ^ 

Zwarteberge « - - - ^ ^ ^i 
Coast --------- 

7. India. Deccan. 
Plains of the Ganges, Delhi - - - - 

Aravulli Mountains - - - - - 

Table-land of Deccan, Punah - - - 
Mysore -»----.-- 

Nilgherries ------- 

Travancore Mountains - - - - - 

Palamcotta ^ ----- _ 

CapeComorin «------ 

8. Arabia, 
Mouth of the Euphrates - - - - - 

Inner Arabia, Ne<i|jed, table- land - - 
Yemen, Sana -.------ 

Djebel Yafai ------- 

Aden, Coast -. — — - — -- 



Low-lands 

and Table- 

l<kfid8. 



1,200 
3,000 



100 



800 
2,100 



200 



1,200 
5,000 



2,700 



800 

1,800 
2,700 



300 



2,0fK) 
5,000 



Highest 
Mountains* 



5,000 
5,000 



13,000 
10,000 

10,000 



3,700 
3,200 
9,500 



12,800 



11,000 
9,000 

5,000 



5,000 



8,800 
7,500 

500 



6,60C 
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The same law exists in the great peninsulas of Asia, whose' 
basis is a table-land, and which are almost small continents, 
as India and Arabia. In those of ^Europe, which are smaller 
and more irregular, the law is not expressed ; yet the Taygetus 
in Greece, and the Sierra Nevada in Spain, belong to the 
highest summits of the three peninsulas. 

New World.— --Fas^ to West. 



1. North America. 
Washington -----.-., 
The Great Valley of Virginia - - . 
i^nallaohian Mountains - - ^ ^ - 
MMssippi Valley, St. Louis - ^ - 
Month of the Kansas --.-.- 
Foot of the Roclcy Mountains, FortSt.Vrain 
Spanish Pealcs - - ~ ^ . . . 
Plateaa of Inner California - ^ - _ 
Wind-river Mountains --.-.- 
Fremont Basin -.--.«.. 
Sierra Nevada, of California- - . - 
ShastlPeak -.----. 
St. EliasPeak ---.--- 
Kueva Helvetia -.--.-.*. 
PftdiicOeean -•-.-.. ^ - 

2. Central America. 
Porto Bico ------.- 

Haiti -.-------- 

Cuba -.-----.-«- 

iaaiaioay Blue Mountains ...... 

Tabteland of Mexico - . - - . 
Coffire de Perote « - - - - - 

Popoeatepetl --.--.--- 
Plateau -------.- 

Colima Volcano ---.--- 
Pacific Ocean --•.--- 

3. South America. 
Mouth of the Amazon ~ - - - ~ 
Sierra Parime, Acarai - ~ - - - 
Sierra Parime, Bulda «*.-«> 
Foot of the Andes -.*.----. 
Volcano of Cayanhe - - - .^ . 
Quito -.--.--,^--- 
Chimhorafo ---.---- 
Pacific Ocean --.---.-- 



Low-Undi 
and Table- 
lands. 



300 



500 

800 

5,000 



6,000 
4,300 



40 



7,500 
3,000 



1,000 
0,600 



n\f(hest 
Mountains. 



6,000 

12,000 
13,500 



14,000 
17,800 



8,500 
5,000 
7,000 
7,600 

13,000 
19,000 

9,000 



4,000 
8,400 

19,600 

21,400 
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4. South America. 

Coast of Brazil- - - - 
Table-land of Brazil 
Itambe, Sierra de fispinhaco 
Sta. Cruz de Rio Grande 
Kevada de Sorata 
LakeofTiticaca 
Volcano of Arequipa 
Coast of the Pacific 



Higfaert . 
Mountains. 




Direction of Mountain Systems. — ^The grandest features of 
the continental masses are unquestionably their immense 
mountain ranees : these are observed to lie in all possible 
directions, both as regards the points of the compass and the 
trending of the coast lines. In some places they are detached, 
and in others arranged in simple or connected chains. In 
one place they run in parallel directions, in another intersect 
or branch off at different angles. In one country the moun- 
tains are set like a knot in i1^ centre, whilst in another they 
are placed near the coast line. Though in their course they 
are observed to make numerous curves and angle& yet thdir 
gejieral direction most commonly corresponds with the greatest 
length of ^he larger land-masses. This is apparent in the 
vast mountain chain which traverses the Amencan continent, 
and in the Scandinavian Alps, the Apennines, and the Ghauts, 
which follow the direction of their respective peninsulas. 

Generally speaking, the reliefs go on increasing from the 
poles to the tropical regions. The highest elevations, how- 
ever, are not placed at the equator, but in the neighbourhood 
of the Tropic of Cancer in the Old World, and near the Tropic 
of Capricorn in the New. 

Buffon was the first to remark that the principal mountain 
chains of the Old World follow the direction of the parallel 
and those of the New World the direction of the meridians, 
and that the secondary chains follow the inverse in both. 

If therefore we arrange the mountains on the globe into 
two great classes, namely, those that run nearly parallel to the 
equator, and those that pursue the direction or tne meridians, 
we observe by inspection of the Map that the former are the 
more important, and that they become more numerous as 
they approach the equatorial regions. That broad belt of 
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chains of the first magnitude, which runs from east to west, 
and includes the central ranges of Asia and Africa, — the 
ranges of the Atlas and the Alps, — ^the coast chains of New 
Qr^iada and of Parime, with the submarine ridges of Oceanica, 
whose summits just emerge above the surface of the ocean,. 
exemplify this remark. 

From the feet of there being Uttle known of the interior of 
Australia, we are not enabled to remark upon the general fi5a- 
tures of that vast portion of land ; but from its sandy far- 
extending coast flats, the absence of rivers upon its western 
and northern coasts, the proximity of its mountains to its 
eastern and southern shores, and other phenomena connected 
with its structure, we are led to conclude that the interior is 
not occupied by table-lands or elevated chains, whilst, from 
the parcrdng winds that blow from its central regions, we 
ooncmde that it is not furnished with numerous ponds or 
hkes. 

We have said that the mountain systems follow the direc- 
tion of the greatest length of the contipents. In the Old 
World ttiey commence at Behring's Strait, on the north- 
eastern shores of Asia, under the name of the Aldan Moun- 
tains ; from these a branch called the central moimtains shoots 
off into Kamtschatka. To the AldaiT Mountains succeed the 
Yablony or Stanovoi Mountains, which run in a south-westerly 
direction as far as the 120th meridian. They then break up 
into several chains which enclose on all sides the central table- 
land of Asia. The range on the eastern side of this highland 
l)ears the name of the Khing-shan on its northern part, the 
In-shan in the centre, and the Yung-ling in the south. From 
this range two others diverge, and run through China Proper 
from west to east, under the names of the Pe-hng and the 
Kan-ling Mountains. 

Four great chains traverse central Asia from east to west, 
namely, the Altai which borders the great plateau on the 
north ; the Thian-shan or Celestial Mountains, and the ^uen- 
km, which are supported upon its surface ; the Himalaya 
lorm^ its southern boundary, and constitutes the loftiest 
system on the globe. On the western side the great table- 
land is fringed by the Beloor-tdgh Mountains. 

These various chains seem to unite in a group or knot of 
mountains, called the Hindoo Eoosh, about the 35th parallel 
and the 73rd meridian. Proceeding westward, this chain 
breaks up into several distinct ranges which surroimd the 
upland plains of Persia and Afghanistan^ ox tke \|\ai\A^K)L oil 
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Iran. This highland is bordered on the east hy the Solejmibi 
and the Hala Mountains, and on the west bj the mountains 
of Zagros. A broken and irregular range of heights, known 
as the Paropanpisan Mountains, runs along the northern de- 
chyity of this plateau until it reaches the shores of the Cas- 
pian Sea, which is bounded to the south and south-west by 
the mountains of £l-btirz. From these and the mountains of 
Zagros several chains diverse and cross the highland of 
Annenia, and are continued oj Mount Taurus through the 
peninsula of Asia Minor. 

Connected with the Armenian Mountains by a range of 
hills of small elevation, is the lofby range of mountaii^ ov 
rather mountain-tef'races, called the Caucasus, extending be- 
tween the Black and Caspian Seas. From Mount Taurus, tha 
Mountains of Libanus branch off and run through Syria. 

The great system of mountains we have thus traced are 
continued westward from the shores of the Black Sea, along 
the southern shores of Europe' to the Atlantic, under the 
names of the Balkhan, which send off numerous shoots and 
spurs into Greece ; the Alps, from which extend the Apen- 
mnes through Italy ; the Carpathian and Hercynian Moun^ 
tains which occupy central Europe ; and the Pyrenees with 
their several offshoots into the Spanish peninsula. Othev 
chains seem to be unconnected with this great mountain 
system, such as the Vindhya and the Ghauts around the 
Deccan of India, the Ural Mountains, the Scandinavian Alps^ 
and the numerous chains and groups which occupy the islands 
scattered around the shores of the continents. 

In Africa there are continuous mountains of great extent; 
for example, the Atlas, which extend along the shores of tha 
Mediterranean, the lofty mountains of Abyssinia, the Moun- 
tains of the Moon, and the Kong Mountains, which run paralld 
to the Gulf of Guinea. Other chains, of which little is Known, 
extend along the eastern and western shores of the southern 
half of Africa. In some places they attain a considerable 
elevation, such as the Snowy Moimtains, in Cape Colony, the 
highest of which is 10,260 feet above the level of the sea. 
The chain of Lupata {the spine of the world), on the eastern 
side^ and the ranges which extend through Congo and Angola 
along the west coast, seem to form the decfivities of the 
table-land which occupies the southern portion of tiie African 
continent. 

In the New World, the Oregon or Rocky Mountains begin 
on the shores of the Arctic Ocean, nearly under the 70tU 
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pamllely and oontiime south-eastward in an unbroken line 
until they are separated from the highlands of Mexico by the 
j^ain which extends in an easterly direction from the north 
«nd of the Gulf of Galifomia to the valley of the Eio del 
Korte. The great table-land of Mexico or Anahuao supports 
some ranges of oonsiderable extent^ as well as numerous 
iaolaied moimtains, many of which rise to a great height 
above the sea levd, and occupy the country as far as the 
Isthmus of Panama. Here two flat and low-lying plains, 
separated by a ridge of hills, stretch across the isthmus from 
the shores of the Atlantic to the Pacific Ocean. The more 
eistem of these plains is elevated only a few yards above the 
flea, and extends m a south-easterly direction to the mouth of 
tke River Atrato. At this point, the Andes, or Cordilleras 
de los Andes (Chains of the Andes), commence, consisting 
first of three, tiien of two parallel ranges, which enclose high 
plateaus between them, and, finally, about the 20th parallel of 
south, latitude, form a single chain, which continues south* 
vurd until it is lost in the numerous rocky isles that sink 
into the southern ocean off Terra del Fuego. 

Besides the mountain systems thus traced, others connected 
with the principal ranges occur in both parts of the New 
World. Tiius in North America a range extends through the 
peninsula of California, skirting the coast to about the 60th 
paraUal of north latitude. The central portion of this range 
IB called the C^lifomian Mountains, between which and another 
dudn to the eastward, called the Sierra Nevada, or Snowy 
Mountains of California, is enclosed the well- watered and fer* 
tile valley of the Tulares. Through this valley flows the 
Sacramento river, whose basin is the gold region of modem 
times. 

Eastward beyond the Snowy Mountains, and to the base of 
the Rocky Mountains, extends the great American Desert, 
conflicting of a series of vast sandy plains. From the Mexican 
plaiteau, a ridge of mountains of moderate elevation, called the 
Qsarks, stretdies eastward towards the bed of the Mississippi. 
The ApaJachian Mountains, which run through the Umted 
States^ form the eastern boundary of the basin of this mighty 
nver. 

In South America^ the mountains of Venezuela branch off 
from the Andes, and nm in an easterly direction along the 
flhoreB of the Caribbean Sea. The moimtains of Parime or 
Guiim% and those lidges which traverse the Brazilian table-^ 
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land, do not appear to be connected with the great system 
of the Andes. 

In order to obtain a connected view of the loftiest and 
most extensive range of mountains upon the globe, let us 
suppose a spectator placed in Australia with his face towards 
the north. America would then be on his right ; Asia, Africa, 
and Europe on his left. Suppose his ranse of vision to take 
in the margin waters of tne Pacific and Indian Oceans, a 
splendid amphitheatre of the loftiest mountains on the globe 
would then bound his view. Along the western coast of 
Ajnerica, a mighty range of mountains rises abruptly from the 
bosom of the ocean, and extends for nearly nme thousand 
miles from the Cape Horn to the shores of the Frozen Ocean. 
It then becomes linked with Asia by the Aleutian Isles, and 
in an enormous line pursues its course in a south-westerly 
direction through central and southern Asia. As it approaches 
Africa it becomes somewhat broken, but still maintains its 
course in the mountains of Persia and Arabia PetraBa. Follow- 
ing this belt westward, we find it continued in a double system ; 
one range enters Africa, forms its northern boundary, and 
terminates in the regions of the Atlas ; the other stretches 
into Europe, skirts the Mediterranean, and breaks up into the 
French and Spanish mountains — thus forming the western 
extremity of that great zone of highlands which girds the old 
and new continents almost throughout their whole extent. 

Though the mountain chains of the globe appear un- 
systematic when viewed in detail, yet when contemplated 
upon a grand scale they assume the form of an irregular 
curve, with its secondary chains and offshoots, surrounding 
the Pacific on the east, north, and west^ and presenting a 
steep face towards its bed, 

II. Mountain or Upland Plains^ Tahle4ands or Plateaus, 

The above terms are applied to extensive tracts whose 
general level is considerably elevated above that of the sea. 

In order to associate the idea of the relation between low- 
lands and highlands, and of the successive gradations in the 
Novation of the soil, with actual data based on accurate 
measurement., we subjoin a table, in which the heights of tho 
elevated plains of Europe, Africa, and America are given in 
ascending scale. With these numbers we may then further 
compare all that has as yet been made known regarding the 
mean height of the Asiatic plains, or true lowlands : — 
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Feet. 
Plateau of Auvergne ------- 1,087 

„ Bavaria -------i 663 

,. Castile ------- 2,238 

„ Mysore ------- 2,942 

„ Caracas ------- 3,o70 

„ Popayan ------- 5,755 

„ the vicinity of the Lake of Trana in 

Abyssinia ------ 6,076 

„ the Orange River (in South Africa) - 6,395 

„ Axum- ------- 7,034 

„ Mexico ------- 9,528 

„ the Province De los Pastos - - - 10,231 

„ the vicinity of the Lake of Titicaca - 12,853 

The portions of the earth which we term plains are nothing 
more than the broad summits of hills and mountains, whose 
bases rest on the bottom of the ocean. Every plain is, there- 
fore, when considered according to its submarine relations, an 
elevated phateau, whose inequaUties have been covered over 
by horizontal deposition of new sedimentary formations, and 
by the accumulation of alluvium. 

Some of these support on their surfaces large mountain 
miges, which, although of small height above the plateau 
that forms their base, are yet of great elevation above the 
kvel of the sea. The exterior boundaries of table-lands 
generally consist of mountaui chains, which in some cases 
descend suddenly and abruptly into the surrounding plains. 
In others they gradually diminish in elevation, forming a 
succession of mountain terraces at different levels until they 
are lost in the adjacent lowlands. In either of these cases the 
mountains, when seen from the plateaus upon which they 
rest, appear less than their real height above the sea. A 
correct idea of their altitude can only be obtained by viewing 
them from the lowlands on the opposite side of the chain. 

Asiatic Table-iands, — ^No continent exhibits plateaus so 
elevated, so numerous, so extensive, as Asia and Africa. In- 
stead of one or two chains of mountains, Uke the Andes, 
central Asia is traversed by four immense chains, which 
support vast table-lands of from 5,000 to 14,000 feet in eleva- 
tion, and the loftiest mountains of the globe. The extent of 
this elevated r^on is more than 2,400 miles long by 1,500 
miles broad. The principal mass of Western Asia is nothing 
but a plateau, from 3,000 feet to 6,000 feet in height It has 
been calculated that the mountains and plateaus of Asia cover 
five-sevenths of its surface, while the plains occupy only two- 
sevenths. The most widely-extended highland is that which 
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oocupies the central parts of Asia, oomprehending a large 
portion of Chinese Tartary, or Mongolia, and the whole of 
Tibet. The area of this central table-land has been computed 
at about 3 million square miles ; its elevation is not uniform : 
in the southern and south-western parts the plains of Tibet 
attain the height of 12,000 feet above the sea>level, whilst the 
northern and eastern portions do not rise on an average above 
3,000 or 4,000 feet. The central portion is occupied hj the 
great Desert of Gobi. 

This vast .plateau, with the chains which surround and 
diverge from it, constitutes the great framework of Asia. 
Long chains, extending from the north to the south, in the 
direction of the meridiuis, the Beloor-t^h and Solimaun range, 
eut at right angles the great east-west axis. The Beloor-t^h 
forms the western margin of the high central plaieau ; tha 
Solimann, the eastern margin of the table-land of &an : the osm 
on the north, the other on the south ; so that idiese two sdid 
masses touch each other at their opposite angles, south-west 
and north-east. The remarkable point where these hi^ ranges 
intersect^ and the table-land and the plains, spread out at 
their feet, touch each other, is the Hmdoo-Koosh. These 
features of relief sever the contin^it into two parts of almost 
equal extent^ but of very unequal importance ; Eastern Asia 
on the one side, and Western Asia and Europe on the other,—* 
the Mongolian races and the White races. 

This separation is so deeply marked in nature and in the 
nations that even the ancients, with the practical sense b^ 
longing to them, made a division of Asia intra Imaum, and 
Asia extra Lnaimi ; that is, Asia this side and A^ia beyond 
the Beloor^tagh and the Hindoo-Koosh, as they also divided 
the north and the south into Scythia>Nomadic Asia and Amtk 
TtopeTy or civilized Asia. 

fkustem Asia forms, in fact, a continent by itself alone. A 
vast pile of highlands, a plateau in the form of a trapezium, 
occupies the entire centre, and forms the principal mass. It 
seems to invade everything : it is the prominent feature, and 
gives a distinctive physiognomy to the continent. It is sur- 
rounded on all sides by lofty ranges capped with snow, which 
seem, Hke towering ramparts, to guard it from attack and to 
isolate it on ev&cy side. On the south the Himalaya, on tho 
west the Beloor-t^h, on the north the Altai, on the east the 
Khing-shan and the Yung*ling; form an enclosure almost un-» 
broken, the detached summits of which belong to the loftiest 
mouiitains of the earth. A small number of naiural ^trance^ 
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lead to the interior, or give an exit from it. The only gate 
which offers some facility is Zungary, between the Thian-Shan 
and the Altai ; everywhere else, high and frozen passes bound 
the view. 

The interior of this vast enclosure is cut by numerous 
chains, the highest of which, those of the Kuenlun on the 
south, and of the Thian-Shan on the north, are parallel to the 
Himalaya and the Altai, and divide the soil into several basins 
or high bottoms. In all this extent there is no fertile and 
easily-cultivated plain ; everywhere stretch the steppes, a dry 
and cold desert, or seas of drifting sand. Nevertheless, a con- 
siderable depression in Eastern Turkestan, where the Tarim 
flows, and whose bottom is marked by Lake Lop, allows the 
cultivation of the vine and the cotton-tree at the foot of the 
Ihian-Shan ; biit this is an exception. Apart from some 
privileged localities, nature here does not permit a regular 
tillage, and dooms the tribes of these regions to the life of 
sheph^ds and herdsmen — ^the nomadic Hfe. 

1^ the south of this highland, and connected with it by the 
mountain knot of the Hindoo-Koosh, is another plateau, 
termed the Western Highland of Asia, comprising Persia and 
A^banistdn, and having a superficial area of about 850,000 
square miles. The eastern portion of this (Afghanistaln) is in 
some parts elevated as much as 7,000 feet. Towards the 
west it slopes gradually, until, in Persia, its elevation is not 
more than 3,000 or 4,000 feet. Proceeding towards the north- 
west, between the southern extremities of the Black and 
Caspian Seas, we find the small and mountainous highland of 
Armenia, at an elevation in some parts of 7,000 feet. 

Fiurther westward, the plateau of Anatoha, in Asia Minor, 
is for the most part above 2,000 feet in elevation. Entirely 
unconiiected with the more central table-lands in the interior 
of the continent are the highlands of the Deccan, or Dukhdn, 
and Arabia. The former constitutes a plateau of between 
2,000 and 3,000 feet in height, and is separated from the 
Asiatic central table-land by the basin of the Ganges. The 
western part of the peninsula of Arabia rises in some places 
to the height of 3,000 and 4,000 feet. 

African Table-lands. — The portion of Africa which Ues to 
the north of the 16th pai'allel, comprehending the Sahara, or 
Great Desert, constitutes a plateau of small elevation. The 
part of this containing the kingdom of Fezzan is considerably 
depressed below the level of the sea. The whole of the 
interior of Africa^ south of the Sahara, from t\ie 5\*\l ^^^^<^ 
of north htitude to Cape Colony, seems to be only anetvorccLQivsa 
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pUe of table-lands, probably in some places of great elevation^ 
The high regions form two-thirds of the continent. 

European Tablelands. — The highlands of Europe, though 
of small extent when compared with the immense tracts ot 
A^a and AMca, are, nevertheless, equally marked in cha- 
racter. 

The Spanish peninsula consists chiefly of an elevated plateau, 
which reaches on its north side to a height of 3,000 feet, and 
on its south to about 2,000 feet. A portion of this highland, 
called the Plains of Old Castile, is as oare and treeless as the 
Siberian Steppes. The plateau of Bavaria reaches a height of 
2,000 feet, and the south-west portion of the Scandinavian 
peninsula constitutes a plateau of moderate elevation. On 
the great European lowland there are several small plateaus, 
Buch as the plateau of the Baltic, between the Vistula and the 
Elbe, the plateau of the Valdai, the plateau of Old Bulgaria^ 
the plateau of Finland, &c. 

North-American Table-lands. — The highlands of the New 
World, though of great elevation, are not so extensive as 
those in the eastern continent. They form only a narrow 
band; jammed upon the western coast of the two continents. 
The northern and north-eastern parts of North America are 
occupied by highlands of small elevation : along the base of 
the Kocky Mountains a succession of barren plains extends 
eastward, for a distance of 400 miles, towards the valley of 
the Mississippi. In central America, the enormous table- 
land of Mexico or Anahuao commences about the 42nd 
parallel, and extends southward to the peninsula of Tehu- 
antepec. This vast highland consists of a series of plains 
of different elevations. The highest part of the plsSn of 
Toluca, upon which the city of Mexico stands, is 9,000 feet 
above the level of the sea ; mrther to the south-east are the 
plateaus of Guatimala and Honduras, which exceed 6,000 
feet. 

South-Amei'ican Table-lands. — ^Between the lofty regions of 
the Andes are situated table-lands which almost equal those 
of Asia in elevation. The plateau of Quito, imder the equator, 
is about 9,000 feet, and that of Pasco, between the 10th and 
12th parallel of south latitude, 11,000 feet in elevation. The 
table-land of Potosi or Titicaca, which contains -the great 
lake of that name, is 12,700 feet above the sea : around this 
plain are clustered the loftiest summits of the Andes. 

The direction of the principal rehefs, the prolongation of 
the Old World from east to west^ and its more northeru 
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position, caoae it to belong rather to the temperate zones 
tiian to the zone of the tropics, and give, throughout its 
whole length, a more similar climate. 

If America is distinguished by the simplicity of its interior 
structure, and by the unity of character that is the conse- 
quence, the Old World, on the contrary, presents the variety 
of structure carried to its utmost limits. While America is 
constructed upon one and the same plan m the two conti- 
nents, the Old World has at least three separate masses, 
namely, Asia-Europe, Africa, and Australia ; for, notwith- 
standing their resemblance in certain general features, each of 
these three continents has none the less its special structure, 
which is not the same in Australia as in Africa, nor in Africa 
as in Asia-Europe. The great mass of Asia-Europe, which 
may be well called a single continent, is of a triangular form, 
the western point of which is Europe. Like the New World, 
it is divided into two parts by a long ridge of heights, of 
mountsdn chains, and of table-lands, forming a Une of the 
highest elevations, and the axis of this continent ; the 
Himalaya, the Hindoo-Eoosh, the Caucasus, the Alps, the 
Pyrenees, are analogous to the long American Cordilleras, 
lliis ridge also divides the Old World into two unequal parts, 
but it is not placed on one of the edges of the continents, as 
in America. It is onlv a little out of the centre, so that it 
divides the whole surface into two opposite slopes, unequal, 
doubtless, but of which the narrowest is nevertheless con- 
siderable. The northern slope is more vast ; it contains all 
the great plains of the north, but is less favoured by the 
climate and by the forms of the soil. The southern slope is 
less extendea, but it ehjoys the most beautiful cUmate; 
nature is most bountiful there ; it is more indented, more 
Yariously moulded ; it possesses all those fine peninsulas, the 
two Indies, Arabia, Asia Minor, Greece, Italy, Spain, which 
form the wealth of Asia and Europe. 

In America the plains are always situated on the same side 
of the c\fam of the Andes, but in Asia-Europe the table-lands 
and the plains are situated on the two sides of the conti- 
nental axis alternately. Thus, in Eastern Asia, the great 
plateau of Tibet and MongoUa is on the north, and the plains 
of the Ganges are on the south. In Western Asia, on the 
contrary, the plateaus of Afghanistan and Persia are on tbe 
south, the plains of Tartary on the north. In Europe, on the 
south of the Alps and the Pyrenees, are the peninsulas and 
their gulfe, the mountain chains and their plate&ua \ in ^soA^id^ 
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countries more elevated, but broken and dispersed ; on the 
north, less lofty chains, but more varied, countries more con- 
tinuous and less cut up, as the great plains of the north of 
•Qermany. The axis of Asia-Europe, mstead of forming a 
continuous wall, without cleft and without breaks, like the 
Andes, is composed of several isolated s;^stems, independent 
of each other, often leaving wide openings between them. 
Sometimes it is a sea that separates them ; sometimes vast 
plains serve as high roads to the invading nations, who pass 
from one side to the other of this great barrier, from the 
northern to the southern world. Thus the lofty chains oi 
the Himalaya and of Hindoo-Koosh sink towards the west 
and disappear, and no important ridge any longer separates 
the inhabitants of the steppes of Lake Aral from the dweller 
on the table-land of Iran. The Caucasus rises abruptly from 
the level of the Caspian, and terminates in the same way at 
the margin of the Black Sea ; and it is only upon the high 
shore of this sea that the mountains of Transylvania and the 
Balkhan again begin to separate the northern from the 
southern world. This break opens to the polar winds and 
the northern tribes the broad gate which has cost the south 
such fierce assaults. The Alps, finally, do not touch the 
TyreneeSf and the Languedoc Canal, uniting the Medit^raneaa 
with the ocean, proves the importance of this oonununication 
between the two basins. 

In the Old World, variety of structure is carried to the 
extreme. Thus a large number of chains, parallel to the 
great axis, and of others cutting it transversely, like the 
Bolor, the Qhauts of the Deccan, and the numerous chains of 
Indo-China, the Libanus, the Oural, the Scandinavian Alps, 
cut the soil in all directions, and divide it into a multitude> of 
dififerent basins, of natural regions, which have their several 
limits, their climate, and their special character. Thus, while 
America is distinguished by simplicity of forms and unity of 
plan, the Old World has in turn a diversity of reliefe, of com- 
binations of mountain chains, of plateaus, and of plains, muU 
tiplying to infinity those diflFerences, those interior contrasts, 
with which America is less richly provided, and which is one 
of the most powerful means of development. 

ni. Use of Mountains in the Economy of Nature, 

Mountains are among the grandest and most sublime fea- 
tures of the globe. Their gigantic proportions, their lof^ 
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projectiaiis, and their broken and varied forms, present to the 
eye a magnificent spectacle, impressing the mind with ideas 
Qtf power, majesty, and beauty, while the many important 
offices they •i)erform in the economy of nature wonderfully 
display the wisdom of Qod, and his goodness towards man. 

Their summits, rising into the higher regions of the atmo- 
sgtx&rey arrest the clouds, whose waters they gather into their 
internal and eidiaustless reservoirs. ^' These mighty tanks, 
embowelled in mountain regions, diffuse their waters by a 
thousand secret channels under the surface of the soil, 
cherish the deep roots of trees, and feed the thirsty herbage, 
or gush out in the green places of the earth in springs and 
fountains." These, again, unite their waters, and form 
brooks, which expand themselves into rivers that become the 
highways of extensive commerce. Were there no mountains, 
mere would be neither springs, fountains, brooks, rivers, nor 
kkes. The moisture raised by the process of evaporation 
firom the earth, would, when returned to it, be absorbed by 
arid and thiraty soils : or, saturating the surface, would pro- 
duce swamps and morasses. Mountains, by raising the land 
and rendering it sloping, increase the surface of the earth, 
sod, consequently, its productions. The elevated table-lands 
of ike torrid zone greatly augment the amount of habitable 
land. The snow-dad summits of mountains replenish the 
sources of springs and rivers. The detritus washed from 
their sterile shoiUders when transported by rivers to lower 
and warmer situations, exercises a fertilizing energy, and 
yields a luxuriant vegetation. 

Upon their sides grow a variety of herbs, plants, and forest 
trees^ which give diversity and richness to the scenery, and 
thus destroy the dreary monotony that would otherwise 
exist. They, moreover, afford sustenance and shelter to 
many animals, which in their turn minister to the wants and 
oomfort of man. 

Mountains protect from cold and piercing winds, and foster 
in their bosoms the more delicate families of plants. In 
many countries they constitute a formidable barrier to the 
ocean, breaking the rage and fury of its storms. Several 
chains, by the upheaval of the lower strata of the earth, have 
placed vast magazines of mineral wealth within the reach of 
man, and have thereby created employment for thousands of 
inhabitants, and supplied the sinews of commerce. 

Their elevation, position on the surface of the globe, prox- 
imity to, or remoteness from, the sea, the winds they obstruct 
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or give passage to, the aspect they present to the sim'i^ 
course, cause them to exert an immense and important local 
iiitluence upon climate; they have, moreover, a climate of 
their own. 

Upon their direction and elevation depend not only the 
course and magnitude of river systems, but the distribution 
of the Flora and Fauna of subjacent countries, and the cha- 
racter and social condition of the inhabitants. They have 
ever influenced the spread of laiiguages, defined the boundaries 
of nations, modified wars and conquests, and checked or 
focihtated the march of civilization. 

Finally, mountains are the strongholds of national freedom, 
the crddles of Uberty and independence, the guardians of 
mora) virtue, and the inspirers of pure and sincere devotion. 
Nowhere can we find these grand and striking objects of 
Nature more beautifully alluded to than in the Book of Job 
and in the Psalms. The language of David, that great student 
and lover of Nature, abounds with the most splendid imagery 
drawn fi:om these stupendous works of God. 

IV. Lowland Plains, 

Plauis are distinguished from mountainous districts by 
being only slightly elevated above the sea-level ; in some 
places, indeed, they are considerably below it, as is the case 
with the depressed region round the Caspian and Sea of Aral, 
and with the Jordan Valley. The plains of the Old Continent 
ai*e exceedingly varied in their surface; some are gently 
waving, others prominently undulating ; some, again, are 
studded with hills, traversed by valleys, or intersected by 
ravines. In the American Continent the plains present a 
more perfectlv level and horizontal surface. 

If we call the Old World the world of plateaus, it is not be- 
i^ause great plains are wanting there ; each of the continents 
contains an extensive plain, more or less diversified by low 
hills : the land lying beyond the 60th parallel presents broad 
extensive flats towards the Polar Ocean. In Africa, the tract 
between the 10th and 30th parallels is almost a dead level. 
The traveller may crosS the Ancient World, from the Atlantic 
to the Pacific Ocean, for a distance of more than 6,000 miles, 
without encountering an eminence of more than a few hundred 
feet in height. But the situation of these plains of the Old 
World, under the frozen sky of the north, and under the fires 
of the tropics, together with the nature of their soil, takes 
froiii them all their importance. The one is a frozen waste— 



EUROPEAN PLAINS. 57 

t Siberia ; the other «a burning desert ; and neither the one 
nor the other is called to play an essential part, nor do they 
impress upon their respective continents their essential cha- 
racter. The central re^ons of North and South America 
consist of immense plains, which form the basins of the 
mightiest river arteries on the surface of the globe. 

Europecm Plains, — Moi*e than two-thirds of the surface of 
Europe is occupied by an immense plain, which extends from 
the snores of the German Ocean, comprehending the lowlands 
of Northern France, Holland, North Germany, the greater 
jiart of Prussia, and the whole of European Russia to the base 
of the Ural Mountains. On this great level there scarcely 
occurs an elevation deserving the name of a hill, so that a line 
drawn from London to the city of Kazan, on the banks of the 
Volga, would indicate an almost perfect level. Beyond the 
Unu Mountains this lowland is continued eastward in the 
great Siberian plain to the mountain ranges that border on 
the Pacific. On the European level there are several lowland 
plains, such as the lowlands of Azof (the commencement of 
the "Steppes*'), the lowland of Poland; the bog-land of 
Bokitno, m central Eussia ; the woody plains of Lithuania, the 
boggy tracts of SawoJotchie, and the tract of the Tundra, iu 
N<^hem Russia. In Lapland extends the lowland of Laponia ; 
and southward, extensive lowlands surround the Gulf of 
Bothnia. 

Omitting the great Russian plain, Europe is a moimtainous 
continent. Traverse it from one end to the other, whether in 
its central mass or in its peninsulas, and its soil will every- 
where be found to be modified, cut in all directions by chains 
of mountains which intersect each other. In all this part of 
the continent, the lai^est existing plain, that of Northern 
Qermany and Poland, is only 600 miles long by 200 broad ; it 
is the extremity of the great Asiatic plains in the north. The 
other plains, as those of France, of Hungary, of Lombardy, are 
smaller in extent, and do not deprive this part of the continent 
of the mountainous character which is essential to it. 

The Heaths and Landes of North-west Qermany extend from 
Lower Silesia to the kingdom of Hanover, and to the extremity 
of Jutland. To the east of the Elbe th^re are extensive tracts 
of sand, containing a few hills, and studded with numerous 
lakes. Along the shores of the Baltic there are a few oak 
forests. The district between the Elbe and the Wesor is 
exceedingly sterile, being covered with heath, marshes, and 
some pine-woods. To the west of the river Ema tb^^ «s& 
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lands covered with swamps and stagnant pools ; and in tha 
Lower Rhine province the lands are coated with heath. 

In Southern Europe an extensive sandy plain, occupied by 
heaths and marahes, stretches between the Gironde and the 
Pyrenees. In the department of Landes, on the right bank of 
the Adour, there is a sterile plain, abounding in pools, 
marshes, and heath. Around the mouth of the Khone there 
is an extensive plain of shingle. 

The rich and highly-cultivated plains of Lombardy hav6 
ever been considered as the most productive in the world. 
In the kingdom of Naples there are landes of considerable 
extent. 

The Plain of Hunparyy which forms the northern basin of 
the Theiss and Danube, is of considerable extent, and abounds 
in barren and marshy tracts, termed Pvszta. The Wallachian 
or Bulgarian lowland spreads around the lower course of the 
Danube. 

The plains in the British Islands we shall mention further 
on. 

Around the central mass of Asia, towards the four cardinal 
points, extend broad and low plains, watered by the rivers 
pouiing down from its heights, which rank among the lai^est 
m the world. On the north is the most extensive but the 
least important, the frozen and barren plain of Siberia, with 
the streams of the Obi, the Yenesei, the Lena ; on the east, 
the low coimtiy of China, where meet and unite the two giant 
rivers of the Old World, those two twin rivers, which, bom 
in the same cradle, flow on to die in the same ocean ; on the 
south, the plain of Hindostan, moistened by the fresh and 
abundant waters of the Himalaya, and the sacred streams of 
the Indus and the Ganges ; on the west, finally, the plain of 
Turan, with the two rivers Gihon and Sihon, and its salt seas, 
to which Western Asia already lays claim. It is in these 
plains, with fruitful alluvial soil, and on the banks of these 
ancient rivers, that were developed the earliest, almost the 
only, civihzed nations belonging to this continent. But the 
warm and maritime region of the east and the south, con- 
nected with the rich peninsulas of India, is by far the most 
favoured of all. China and India, therefore, have given birth 
to the two great cultivated nations of Eastern Asia. 

Asiatic Plains, — ^The great and densely-populated plain of 
Northern China hes between the mountain ranges on the e^st 
side of the great highland and the Pacific Ocean. The low- 
land of Hindoostan occupies tho north part of India, between 
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the plateMi of the Deccan and the Himalaya Mountains. The 
trihutaries of the Indus flow through an extensive plain, called 
the Punjaub. The lower portion of the Indus flows through 
the plain of Sinde. The most extensive level in Asia is 

Tnts Oreat Siberian Plain, — This immense expanse is 
booiided on the south by the central highland of Asia, from 
which it stretches to the shores of the Arctic Ocean ; here it 
graduallj sinks into the Tundra, or waste of sloughs and 
marehea that prevail on the Asiatic continent beyond the 
70th parallel 

The most remarkable portions of that great level are 

The tyteppes. — ^This Russian term, signifying desert, is applied 
to the extensive lowland levels which he to the south-east of 
Europe, and that part of north-west Asia known as Turkestan 
or Independenf Tartair, and which is inhabited by the no- 
made hordes of the Kirghiz Cossacks. As the surface of 
this vast district of country is exceedingly varied in its 
character, we shall briefly consider each of the great Steppes 
separately. 

The Steppe cf Sovth European Bussi^i extends on each side 
of* the lower course of the Voka, having for its boundaries 
the Don. Sea of Azo^ and the Chain of the Caucasus on tho 
west and south, and the Caspian and the Elver Ural on the 
south-east and east. This Steppe is characterized "hj low 
hills of loose shelly sand, between which are rich pasture 
lands. The plain abounds in marshv hollows, salt streams, 
and brine pools* The vegetation or the hollows consists 
chiefly of reeds, willows, poplars, and the wild oUve. There 
are a£so barren patches covered with tufts of saline plants. 

The Steppe tf the Kirghiz^ stretching to the east of the River 
Ural and around the Sea of Aral, occupies nearly the whole 
of the country] of Turkestan, and is similar in character to 
that just described. To the north of this is 

The Steppe of Ischim^ which reaches from the slopes of the 
Ural Mountains to the River Irtish. The north-east part of 
this Steppe is clothed with dense forests, abounding in game 
ind numerous fur-bearing animals. Beyond the Irtish com^ 
luences 

The Steppe cf Barahinsk, which lies between the Irtish and 
the Upper Obi. This district along the watercourses abomids 
in pasture lands of luxuriant grass ; in the north and north- 
west there are extensive forests^ but the south is less fertile 
and almost destitute of trees. The country around the great 
lake Tschany (lat 54^30' n., long. 78<) B.) is exceedingly rvcvb^ 
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and abounds in aquatic game, with great numbers of elke^ 
roebucks, and wild boars. 

Different hordes of Kirghiz inhabit these Steppes ; they 
lead an easy and wandering life, and are continually shifting 
their ground to procure new pasturage for their numerous 
cattle, consisting of horses, camels, homed catlie, sheep, and 
ffoats, which form the sole wealth of these independent 
herdsmen. 

Further northward, the Siberian plains are intersected by 
Ihe great rivers Obi, Yenesei, and Lena. Around the lower 
courses of these rivers extend immense frozen marshes, whose 
surface is covered with moss; and sometimes these wastes 
are interspersed with sand-hiUs, crowned with clumps of 
stunted birch and other dwarf shrubs. 

African Plains, — Central Africa, or that parb of the interior 
of Africa which extends northward from the supposed 
Mountains of the Moon ( Jebel el-Kumri) to the Sahara, may 
be regarded as a lowland. This tract contains the basin of 
Lake Chad, and a great part of that of the River Quorra, or 
Niger. It constitutes the middle and larger portion of 
Soudan or Negroland, imder which name is comprehended the 
entire region from the Atlantic Ocean to the highlands of 
Abyssinia, and from the southern borders of the desert to the 
Gulf of Guinea and the Mountains of the Moon. 

American Plains, — The Savannahs or Prairies, — ^The central 
portion of North America, from the Gulf of Mexico to the 
Frozen Ocean, is one continuous plain. This immense extent 
of country, estimated by Humboldt at 2,430,000 square miles, 
possesses almost every variety of cUmate and vegetation. A 
low water-shed divides it into a northern and southern basin, 
the former sending off its waters into the great chain of the 
Canadian Lakes, Hudson's Bay, and the Polar Ocean; the 
latter is drained by the Missouri and the Mississippi, whose 
waters are poured into the Gulf of Mexico. It is this 
southern basin, watered by these mighty rivers and their 
afifluents, that contains the extensive grass-covered tracts, 
called Savannahs or Prairies. Along the Illinois River, and 
also in other of the eastern parts of the basin of the Missis- 
sippi, there are prairies of 1,200,000 acres in extent. But it 
is on the western side of the Mississippi that these immense 
meadows chiefly lie. 

The territory between this river and the mountains is not, 
however, a continued savannah ; woods are met with in some 
places, and elsewhere swamps and pools abound ; whilst along 
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•the base of the Rooky Moimtams a vast sandy desert extends 
for about 400 miles. For a considerable distance on each 
side of the Mississippi, and on the higher grounds near the 
All^hany and Rockj Mountains, there are dry, grassy, and 
almoBt treeless wastes, or barren grounds, somewhat re- 
sembling the woodless prairies. 

The Mississippi, in its lower course, is fringed on each side 
by extensive forests of pine. Around the mouth of the river, 
and along the south-east coast for several miles, there are ex- 
tensive morasses and sandy tracts destitute of trees : these 
dreary and uninteresting flats are called Pine Barrens. 

The waters which flow through this great southern basin 
teem with aUigators and tortoises. The surface of these 
streams is covered with milhons of migratory water-fowl, 
which perform their ammal voyage between the shores of the 
Gulf or Mexico and the Canadian Lakes. 

The Savannahs or Prairies may be arranged into three 
kinds: — 

1. The Heathy or Bushy Prairies, which contain springs, . 
and are covered with grass, shrubs, grape-vines, and varieties 
■of flowers. These occupy a lai^ge portion of the country to 
the south of Lake Michigan, in the States of Indiana and 
Illinois ; and in the State of Missouri, through which the 
"river of that name in its lower course flows before it joins tiie 
Mississippi. 

2. The Dry or Rolling Prairies, so called because they are 
without swamps or pools, and on accoimt of their wavy sur- 
fiuje. The^ have no vegetation but grass, weeds, and flowers. 
These prairies are the most common and extensive ; they 
spread about the upper courses of the western feeders of the 
.Missouri and Mississippi, stretching nearly to the base of the 
Rocky Mountains. Over these prairies bisons roam in herds 
of from 40,000 to 60,000. In this region also stags, or wapitis, 
and deer are numerous, and antelopes abound in herds of 
several hundreds along the borders of the Missouri, above the 
Platte River. Between the Arkansas and Red Rivers there 
are droves of wild horses, and in summer vast numbers of 
wild goats feed along the banks of the Mississippi. The 
territory around the upper course of the Missouri is inhabited 
by grizzly beai's, badgers, beavers, otters, foxes, wolves, racoons, 
opossums, squirrels, porcupines, skunks, and the jaguar or 
American .tiger. 

3. The Moist or Wet Prairies, the smallest diWsion, 
abound in pools without issue, left by the floods of the rainy 

>. O.J Y. -^ 
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seasons. They are covered with a rich vegetation of tall rank 
grass. 

The Llanos, — The whole of the interior of South America, 
from the coast chain of Venezuela in the north to the Strait 
of Magalhaens on the south, upwards of 4,500 miles, consists 
of an immense continuous lowland, whose mean height is Uttle 
above the sea level. This extensive tract is divided by ridges 
of low hills into three great river basins — ^that of the Orinoco 
on the north, that of the Amazon in the centre, and that of 
the La Plata on the south. The flat regions on each side of 
these mightv streams are distinguished as Llanos, Selvas, and 
Pampas. The Llanos, or Level Fields, is the name given to 
those vast plains in Venezuela and New Grenada, which 
occupy a sunace of 260,000 square miles, between the Orinoco 
on the east, and the chain of the Andes on the west. The 
chief characteristic of these plains is a perfectly level surface, 
the mean height of which does not exceed 200 feet. So 
gently do they slope towards the sea, that a slight rise in the 
Orinoco, or sometimes even the wind, reverses the current of 
the tributary streams. 

Notwithstanding this imiformity of surface, two kinds of 
inequalities exist ; the first, called Brancos, are layers of sand- 
stone or limestone, standing 4 or 6 feet higher than the plain, 
and are frequently several miles in extent. The second, 
called Mesa, are composed of vaulted elevations, which risd'to 
the height of a few feet. 

The vegetation of the Llanos consists chiefly of rich grass, 
varying from a few inches to 4 feet in height. The only trees 
that are met with are a few clumps of diflcrent varieties of 
palms : around these cliunps the soil is most fertile. 

The aspect of the Llanos changes with the seasons. In the 
rainy seasons the whole of the coimtiy for hundreds of square 
miles is inimdated, but when the waters subside the plains 
are covered with the most luxuriant verdure, the grass along 
the watercourses rising to the height of several feet. Here 
the jaguar, or tiger of the American continent, lurks to spring 
upon some straggler from the droves of mules and horses that 
feed upon the plains. In the dry season the Llanos assimie 
the aspect of a desert ; the intense heat bums up the grasS, 
the earth cracks, and huge alligators and serpents remain 
buried in the dried mud, till they are awakened from their 
long sleep by the first showers of spring. The rivefs and pools 
abound with the gynmoti, or electrical eels, and over the 
plains roam large herds of native deer. The great wealth of 
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the UanoB ooDsicrts of the vast herds of oxen which feed upon 
them. In 1548, Christoval Rodriguez first let loose homed 
oatilo on these extensive plains, and siuoe that time they have 
iBoreased to ahnost countless numbers. 

Humboldt has so grt^hically described these plains in his 
'^ Tableaux de la Nature," that we are tempted to give the 
following passage : — 

^ Since the discovery of the new continent^ its plains 
(Llanoa) have become habitable to man. Here and there 
iown^ nave sprung up on the shores of the Steppe-rivers, 
built to fikcihtate the intercourse between the coasts and 
Quiana (the Orinoco district). Evervwhere throughout these 
vast districts the inhabitants have oegun to rear cattle. At 
distances of a day^s journey from each other we see detached 
hntB woven together with reeds and thongs, and covered with 
oz-bides. Innumerable herds of oxen, horses, and mules 
(estimated at the peaceful period of my travels at a million 
and a half), roam over the Steppe in a state of wildness. The 
prodigious increase of these animals of the Old World is the 
more remarkable from the numerous perils with which, in 
these regions, they have to contend. 

** When, beneath the vertical ravs of the bright and cloud- 
less sun of the tropics, the parched sward crumbles into dust^ 
l&en tbe indurated soil cracks and bursts as if rent asunder 
by some mighty earthquake ; and if, at such a time, two op- 
posite currents of air, by conflict moving in rapid gyrations, 
come in contact with tne earth, a singular spectacle presents 
itself. Like funnel-shaped clouds, their apexes touching the 
earth, the sands rise in vapoury form through the rarefied air 
in the electrically-charged centre of the whirling current, 
sweeping on like the rushing watep-spout which strikes such 
terror into the heart of the mariner. A dim and sallow light 
ffieams from the lowering sky over the dreary plain. The 
borizon suddenly contracts, and the heart of the traveller 
sinks with dismay as the wide Steppe seems to close upon 
bim on all sides. The hot and dusty earth forms a cloudy 
vcdl, which shrouds the heavens from view, and increases the 
tAxQing oppression of the atmosphere ; while the east wind, 
whai it blows over the long-heated soil, instead of cooling 
adds to the burning glow. 

** Qradually, too, the pools of water, which had been pro- 
tected from evaporization by the now seared foliage of the 
fim-palm, disappear. As in the icv north animals become 
torpid from cola, so here the crocodile and the boa constrictor 
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lie wrapt in unbroken sleep, deeply buried in the dried solL* 
Everywhere the drought aunounces death, yet every where the 
thirsting wanderer is deluded by the phantom of a moving, 
undulating, watery surface, created by the deceptive play of 
the reflected rays of hght (the mirage). A narrow stratum 
separates the ground from the distant palm-trees, which seem ^ 
to hover aloft, owing to the contact of currents of air having 
different degrees of heat, and therefore of density. Shrouded 
in dark clouds of dust, and tortured by hunger and burning 
thirst, oxen and horses scour the plain, the one bellowing dis- 
mallv, the other, with out-stretched necks, snuffing the wind, 
in the endeavour to detect, by the moisture in the air, the 
vicinity of some pool of water not yet wholly evaporated. 
The mule, more cautious and cunning, adopts another method 
of allaying his thirst. There is a globular and articulated 
plant, the Melocactus, which encloses under its prickly inte- 
gument an aqueous pulp. After carefully striking away the 
prickles with his fore-feet, the mule cautiously ventures to. 
ai)ply his lips to imbibe the cooling thistle juice. But the 
draught from this living vegetable spring is not always unat- 
tended by danger, and these animals are often observed to. 
have been lamed by the pimcture of the cactus thorn. 

" Even if the burning heat of day be succeeded by the cool' 
freshness of night, here always of equal length, the wearied 
ox and horse enjoy no repose, — huge bats now attack the 
animals during sleep, and vampire-like suck their blood ; or, 
fastening on their backs, raise festering wounds, in which 
mosquitoes, hippobosces, and a host of other stinging insects^ 
burrow and nestle. Such is the miserable existence of these 
poor animals when the heat of the sun has absorbed the 
waters from the surface of the earth. 

" When, after a long drought, the genial season of rain 
arrives, the scene suddenly changes : the deep azure of the 
hitherto cloudless sky assumes a lighter hue. Scarcely can 
the dark space in the constellation of the Southern Cross be 
distinguished at night. The mild phosphorescence of the 
Magellanic clouds fades away. Even the vertical stars of the 
constellations Aquila and Ophiuchus shine with a flickering 
and less planetary light. Like some distant mountain a sin- 
gle cloud is seen rising perpendicularly on the southern 
horizon ; misty vapours collect and gradually overspread the 
heavens, whilst distant thunder proclaims the approach of the 
vivifying rain. 

^ Scarcely is the surface of the earth moistened before thfr 
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teeming Steppe becomes oovered with kyllingisB, with the 
many-^piuiiclea paspalum, and a variety of grasses. Excited 
hj uxe power of ueht, the herbaceous mimosa unfolds its 
dormant^ drooping kaves, hailing, as it were, the rising sun 
in chorus with the matin song of the birds and the opening 
lowers of aquatics. Horses and oxen, buoyant with Hfe and 
enjoyment, roam oyer the plains. The luxuriant grass hides 
the beautifbllyHspotted jaguar, who, lurking in safe conceal- 
BBflntb and carefully measuring the extent of the leap, darts, 
like me Asiatic tiger, with a cat-Uke bound on his passing 
prey. 

** At times, according to the account of the natives, the 
humid clay on the banks of the morasses is seen to rise slowly 
in brocKl ne^kes. Accompanied by a violent noise, as on the 
flmption of a mud volcano, the upheaved earth is hurled up 
liign into the air. Those who are familiar with the pheno- 
menon fly from it ; for a colossal water-snake or a mailed and 
•oaly crocodile, awakened from its trance by the first fall of 
nin, is about to burst from its tomb. 

" When the rivers boundii^ the plain to the south, as the . 
Arauca^ the Apure, and the Payara, gradually overflow their 
banks, nature compels these creatures to live as amphibious 
animals, which, during the first half of the year, were perish- 
ing with thirst on the waterless and dusty plain. A part of 
the Steppe now presents the appearance of a vast inland sea. 
The mares retreat with their foals to the highest banks, which 
project, like islands, above the spreading waters. Day by day 
the dry surfieuje diminishes in extent. The cattle, crowded 
together, and deprived of pasturage, swim for hours about the 
inundated plain, seeking a scanty nourishment from the 
flowering panicles of the grasses which rise above the lurid 
and bubbUng waters. Many foals are drowned, many are 
aeissed by crocodiles, crushed by their serrated teeth, and do- 
youred. Horses and oxen may not unfrequently be seen 
which have escaped from the fiiry of this bloodthirsty and 
gigantic lizard, bearing on their legs the marks of its pointed 
teeth. 

** This spectacle involimtarily reminds the contemplative 
observer of the adaptability granted by an all-provident 
nature to certain animals and plants. Like the fEuinaceous 
fruits of Ceres, the ox and horse have followed man over the 
whole surface of the earth, — from the Ganges to the Hio de la 
Plata, and .from the sea-coast of Africa to the mountainous 
plain of Antisana^ which lies higher than the Peak of Teneriffe. 
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lu the one region the northern birch, in the other the date^ 
pahn, protects the wearied ox from the noonday sun. The 
same species of animal which contends in eastern Europe 
with bears and wolves is exposed in a di£ferent latitude to tne 
attacks of tigers and crocodiles. 

" The crocodile and the jaguar are not, however, the only 
enemies that threaten the South-American horse y for even 
among the fishes it has a dangerous foe. The marshy waters 
of Bera and Rastro are filled with innumerable electric eels, 
who can. at pleasure discharge from every part of their slimy, 
yellow-specked bodies a deSadening shock. This species of 
gymnotus is about five or six feet in length. It is powerful 
enough to kiU the largest animals when it discharges its ner- 
vous organs at one shock in a favourable direction. It was 
once found necessary to change the line of road from Urituou 
across the Steppe, owing to the number of horses, which, in 
fording a certain rivulet, annually fell a sacrifice to these 
gymnoti, which had accumulated there in great nimibers. 
All other species of fish shun the vicinity of tnese formidable 
creatures. Even the angler, when fishing from the high bank, 
is in dread lest an electric shock should be conveyed to him 
along the moistened line. Thus, in these regions, the electric 
fire breaks forth from the lowest depths of the waters. 

** The mode of capturing the gymnotus afibrds a picturesque 
spectacle. A number of mules and horses are driven into a 
swamp, which is closely surrounded by Indians, imtil the 
imusuaJ noise excites the daring fish to venture an attack. 
Serpent-like they are seen swinmiing along the surface of the 
water, striving cunningly to gUde under the bellies of the 
horses. By the force of their invisible blows numbers of the 
poor animals are suddenly prostrated ; others, snorting and 
panting, their manes erect, their eyes wildly flashing with ter- 
ror, rush madly from the raging storm ; but the Indians, 
armed with long bamboo staves, drive them back into the 
midst of the pool. 

" By degrees, the fiiry of this unequal contest begins to 
slacken. Like clouds that have discharged their electricity, 
the wearied eels disperse. They require long rest and nou- 
rishing food to repair the galvanic force which they have so 
lavishly expended. Their shocks gradually become weaker 
and weaker. Terrified by the noise of the trampUng horses, 
they timidly approach tne banks of the morass, whei'e they 
are wounded by harpoons, and drawn on shore by non-coor 
ducting pieces of dry wood. 
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^ Sudbi 18 the remarkable contest between horses and fish. 
That which constituies the invisible but livins weapon of 
these inhabitants of the waters — ^that which, awakened by the 
contact of moist and dissimilar particles, circulates through 
all the organs of animals and plants — ^that which, flashing 
«mid the roar of thunder, illuminates the wide canopy of hea- 
ven — which binds iron to iron, and directs the silent recurring 
course of the magnetic needle— all, like the varied hues of the 
rofnofced nvs of lights flow from one common source, and all 
Uend together into one eternal all-pervading power." 

The Sdvas^ or Forest Plains of the Amazcms, stretching be- 
tween the Andes and the Atlantic, comprise the most exten- 
sive and continuous plain in the world. 

This vast region is densely covered with primeval forests, 
interspersed with open patches of gi-ass and marsh lands, 
similar in character to the Llanos and Prairies. The woods 
are composed of large trees of various sizes and heights, and 
differing greatly in species: on a space of twenty square 
yards they may be found thirty or forty trees, all of difierent 
8pecie& The mtervals between the trees are filled up with 

E shrubs, and bushes of various kinds and sizes, the whole 
closely interlaced and matted together by numerous 
ing plants and creepers, thus forming a woody fabric 
quite impenetrable to the foot of man. In this mass of tangle 
and underwood a few small openings appear, through which 
the jaguar and other wild beasts find access to the beds of the 
livers. These immense forests are populated by mojikeys in 
incredible numbers, and of various species, which are hunted 
by the natives, who dry and eat their flesh. Birds of various 
kmds and of every variety of plumage are seen along the 
banks of the rivers. This is the grand region of serpents, 
some of which are venomous. 

This region deserves, in the strictest sense of the word, to 
be called a primeval forest, a term that has, in recent times, 
been so frequently misapplied. Primeval, or primitive, as 
applied to a forest^ a nation, or a period of time, is a word of 
rather indefinite sigpfication, and generally but of relative 
import. If every wild forest, densely covered with trees, on 
which man has never laid his destroying hands, is to be re- 
gBLrded as a primitive forest^ then the phenomenon is common 
to many parts both of the temperate and the frigid zones ; if, 
however, this character consists in impenetrability, through 
which it is impossible to clear with the axe, between trees 
measuring from eight to twelve feet in diameter, a path of apj 
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length, primitive forests belong ezclusirelj^ to tropical regions. 
This impenetrability is by no means, as it is often erroneously 
Rupposed in £urope, always occasioned by the interlaced 
climbing " lianes,'* or creeping plants, for these often consti- 
tute but a very small portion of the underwood. The chief 
obstacles are the shrub-like plants which fill up erery space 
between the trees, in a zone within which all yegetable forms 
have a tendency to become arborescent. 

The Pampas, an Indian term signifying flats, comprise the 
third great level r^on in the central and southern parts dT 
South America. They consist for the most part of treeless 

?lains, which extend from the sandy plateau of Campos 
arexis, in 15^ S, lat., for 2,000 miles to the most southern 
limits of the continent ; and from the Andes to the river 
Parana, and the Atlantic Ocean. The northern part of this 
immense plain varies in width from 380 to 460 mues. In the 
central portion (about 35^ S. lat.) its breadth is nearly 900 
miles ; towards the south it contracts to about 240 miles. 
Its area has been roughly estimated at about 840,000 square 
miles, or nearly four times the extent of France. The sur* 
face of the northern district presents an alternation of wooda^ 
swamps, salt lakes, bushes, and grass fields. Proceeding 
towards* the south, the woods graaually disappear, and the 
swamps are succeeded by drier ground. 

To the south of lat. 28^ the surface is almost a dead level, 
covered with tall coarse grass, lucem, thistles, and gaudy 
flowers. As we approach the southern portion of this great 
plain about 46^ S. lat., the aspect changes from rich pc^ture 
lands to the dry and sterile regions of Southern Patagonia. 

Besides the immense grass-covered region we have now 
traced, there are two other tracts lying to the north-west of 
it, bearing the name of Pampas, viz., Sacramento and Moxos. 

The principal Pampas are the six following : — 

The Pampa del Sacramento lies in Peru, north-west of Cuzoo 
(13^ 30' S. IV 20' W.), between the rivers Huallaga and Uca- 
yali. It is unlike the other Pampas, its soil not being saline^ 
and possessing a more luxuriant vegetation. 

Tht Pampa de Moxos is situated to the north of Bolivia, 
between the rivers Beni and Mamore. and is somewhat similar 
in character to that just mentioned. 

The Pampa de huanacos includes the tract between the 
forests of Moxos and Campos Parexis on the north, and the 
•river Pilcomayo (a large tributary of the Paraguay) on the 
south. To tl^ south of this Pampa exteuds the great desert 
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if Gran Chooo to the bonk of the Rio Sftladou Between thia 
river and the Didoe, in the south, theze are extensive forests, 
•wmrming vrith bees. The last-mentioned river may be said 
to form the northern boundary of 

7%e Fampa Cordova, which is bounded by the Lower Pftrana 
in the east, and the Sierra de Cordova on the west. On the 
north it joins Uie Sandy Plains of Santiago del f^tero, and on 
the south it meiges into the Pampas of Buenos Ayres. This 
hunpa is traversed by a great number of streams, most of 
vhicn lose themselves in the sands or marshes, or in lakes 
wiUiout issue, which are here called Ixigunas. The rivers, 
lakes, and wells of this district are said to be brackish. The 
northern and worst port of this plain is known by the name 
of L(M SoLinaXj or the Salt Desert ; and to the north and west 
of the plains of Tucuman there are spaces of many square 
miles in extent condemned to perpetual sterility. These 
barren districts are termed Traversia, and are covered with 
aaod and stones, and a few saline plants. 

The Pampas cf Buenos Ayres lie oetween 32^ and 40^ S. lat., 
and extend from the base of the Andes to the shores of the 
Atkmtic, embracing an area of about 315,000 square miles. 
This great plain consists of four distinct regions, exhibiting a 
diversity of surface, cUmate, and productions. The first, ex- 
tending nearly 200 miles to the north-west of the town of 
Buenos Ayres, is covered with clover and thistles of enormous 
flise. The aspect of this region varies with the changing 
seasons : in winter the clover is rich and strong, and affords 
excellent pasturage to numerous herds of cattle. As spring 
advances the clover gradually disappears, and the thistles ex- 
tend their leaves over the whole surface of the ground. In a 
short time they shoot up to the height of ten or eleven feet, 
in fuU bloom, and form a luxuriant and impenetrable wood. 
The heat of summer produces a rapid change in this scene, 
the thistles droop and fade, their stems become leafless, and 
rattle one against another with every passing breeze ; suddenly 
the pampero levels them with the ground, where they rapidly 
decompose and disappear ; the clover rushes up, and the 
surface is agun spread over with a carpet of the richest 
green. 

The second region, extending for 450 miles to the west of 
this, is clothed with long luxuriant grass, upon which several 
thousands of cattle and norses feed. The tnird region, which 
reaches to the base of the Cordillera, is a grove of low trees 
and thorny shrubs^ interspersed with patches covered with 
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dry loose stones ; numerous swamps abound, with lakes and 
laffoons formed by the periodical overflowing of the streams 
whieh traverse the plam. The fourth region comprises the 
tract lying to the north and north-east of the Sierra Ventana, 
extenmnground the Sierra Tapalgiten to the town of Buenos 
Ayres. This tract, for the most, consists of fine damp plains, 
covered with grass, while others are of a soft peaty nature : 
extensive swamps and lakes, nourishing large beds of reeds, 
are frequently met with ; the dry grounds produce thistles in 
great abundsmce. 

The Pampas of Patagonia is the name sometimes given to 
that desert region which extends from the Bio Negro to the 
southern shores of the Continent. 

Sir Francis Head has given such an interesting account of 
the Pampas Indians, that we are induced to give the follow- 
ing extract from his work, entitled " Journeys across the 
Punpas : " — 

^ The Indians of whom I heard the most were those who 
inhabit the vast unknown plains of the Pampas, and who are 
all horsemen, or rather pass their Uves on horseback. The 
life they lead is singularly interesting. In spite of the climate, 
which is burning hot in siunmer and freezing in winter, these 
brave men, who have never yet been subdued, are entirely 
naked, and have not even a covering for their head. Thojr 
live together in tribes, each of which is governed by a Cacique ; 
but they have no fixed place of residence. Where the pasture 
is good there are they to be found, until it is consumed by 
their horses, and they then instantly move to a more verdant' 
spot. They have neither bread, frmt, nor vegetables, but they 
subsist entirely on the flesh of their mares, which they never 
ride ; and the only luxury in which they indulge is that of 
washing their hair in mare*s blood. 

" The occupation of their Uves is war, which they consider 
as their noble and most natural employment ; and they declare 
that the proudest attitude of the human figure is when, bend- 
ing over his horse, man is riding at his enemy. The principal 
weapon which they use is a spear eighteen feet long ; they 
manage it with great dexterity, and are able to give it a 
tremulous motion, which has often shaken the sword from 
the hand of their European adversaries. From being con- 
stantly on horseback the Indians can -scarcely walk. This may 
seem singular, but from their infancy they are unaccustomed 
to it. Living in a boimdless plain, it may easily be conceived 
that all their occupations and amusements must necessarily 
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be on lioneback; and Jrom riding so many hours the legs 
heeome iveak, whic^ naturally gives a disinchnation to an ex* 
action which every day becomes more fati^ing ; besides, the 
pace at which they can skim over the plains on horseback is 
•0 swift^ in comparison to the rate they could crawl on foofc^ 
that the latter must seem a cheerless exertion. 

^ Aa a military nation they are much to be admired, and 
their system of warfare is more noble, unincumbered, and 
perfect in its nature than that of any nation in the world. 
When they assemble, either to attack their enemies or to 
invade the country of the Christians, with whom they are now 
it war, they collect large troops of horses and mares, and then, 
littering the wild shriek of war, they start at a gallop. As 
soon as the horses they ride are tired, they vault upon the 
hare backs of fresh ones, keeping their best until they posi- 
tively see their enemies. The whole country aftbrds pasture 
to their horses, and whenever they choose to stop they have 
only to kill some mares. The ground is the bed on which 
from their infancy they have always slept, the flesh of mares 
18 the food on which they have been ever accustomed to 
mtbeiflt, and they therefore meet their enemies with light 
hearts and full stomachs, the only advantages which they 
think men ought to desire. 

* How different this style of warfare is from the march ot 
an army of our brave, but Umping, foot-sore men, crawling in 
the rain through muddy lanes, bending under their packs, 
while in their rear the mules and forage, and pack-saddles, and 
baggage, and waggons and women — bullocks lying on the 
ground unable to proceed, &c., &c., form a scene of despair 
and confusion which must always attend the army that walks 
instead of rides, and that eats cows* instead of horses. How 
impossible would it be for an European army to contend with 
Baai an atrial force ! As well might it attempt to drive the 
swallows from the country as to harm these naked warriors. 

** A large body of these Indians twice crossed my path, as I 
was riding from Buenos Ayres to Mendoza and back again. 
They had just had an engagement with the Rio Plata troops, 
who killed several of them, and they were lying nsked and 
dead on the plain not far from the road. Several of the 
Qanchos who were engaged told me that the Indians had 
fought most gallantly^ but that all their horses were tired, or 

• On a long march it seldom happens that the bullocks are able to 
■keep up with our men, whereas the food of the Pampas Indian is always 
flying before him. 
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they could nover. have been attacked ; the Gauchos, who 
themselves ride so beautifully, declare that it is impossible to 
ride with an Indian, for that the Indians' horses are better 
than theirs, and also that they have such a way of urging 
.them on by their cries, and by a peculiar motion of their 
bodies, that even if they were to change horses the Indians 
would beat them. The Gauchos all seemed to dread very 
much the Indians' spears. They said that some of los Bar- 
baros (the Indians) charged without either bridle or saddle, 
and that in some instances they were hanging almost under 
the bellies of their horses, and shrieking so that the horses 
were afraid to &ce them. As the Indians* horses got tired 
they were met by firesh troops, and a great number of them 
were killed. 

^ To people accustomed to the cold passions of England it 
would be impossible to describe the savage, inveterate, furious 
hatred which exists between the Gauchos and the Indians. 
The latter invade the country for the ecstatic pleasure of 
murdering the Christians, and in the contests which take 
place between them mercy is unknown. Before I was quite 
aware of these feelings, 1 was galloping with a very fine- 
looking Gaucho who hid been fighting with the Indians, and 
after listening to his report of the kiUed and wounded I hap- 
pened, very simply, to ask him how many prisoners they had 
taken ? The man repUed by a look which I shall never forgot 
— he clenched his teeth, opened his lips, and then sawing his 
fore-finger across his bare throat for a quarter of 'a minute, 
bending towards me, with his spur striking into his horse's 
side, he s^d, in a sort of low, choking voice, * Se matan todos" 
(we kill them all). But this fate is what the Indian firmly 
expects, and from his earUest youth he is prepared to endure 
not only death but tortures, if the hard fortune of war should 
throw him alive among his enemies ; and yet how many there 
are who accuse the Indians of that imbecility of mind which 
in war bears the name of cowardice ! The usual cause for 
this accusation is, that the Indians have almost always been 
. known to fly from fire-arms. 

" When first America was discovered the Spaniards were 
regaixled by the Indians as divinities, and perhaps there was 
nothing which tended to give them this distinction more than 
their possessing weapons which, resembling the lightning and 
the thimder of Heaven, sent death among them in a manner 
which they could not avoid or comprehend ; and although the 
Christians are no longer considered as divine, yet the ludiaoii 



PAMPAS INDIANS. , 79, 

sre so little accustomed to, or understand the nature of fire- 
anns, that it is natural to suppose the danger of these weapons 
is greater in their minds than the reality. 

** Accustomed to war among themselves with the lance, it . 
is a danger also that they have not been taught to encounter ; 
for it is well known that men can learn to meet danger, and 
that they become fEunihar with its face when, if the mask be 
changed and it appear with unusual features, they again view 
it with terror. But even supposing that the Indians have no 
saperstitious fear of fire-arms, but merely consider their 
positive effects, is it not natural that they should fear them ? 
in Europe, or in England, what will people with sticks in their 
hands ao against men who have fire-arms ? Why, exactly 
what the mu^ed Indians have been accused of doing — ^run 
away. And who would not run away ? 

« Bat the life which the Indian leads cannot but satisfy any 
nnprejudiced person that he must necessarily possess high 
coora^. His profession is war, his food is simple, and ms 
body IS in that state of health and vigour that he can rise 
naked from the plain on which he has slept, and proudly look 
upon his image which the white frost has marked out upon 
the grass, without inconvenience. What can we ' men in 
Iracl^am' say to this 1 

* The life of such a people must certainly be very interest- 
ing^ and I always regrettea very much that I had not time to 
throw off my dothes and pay a visit to some of the tribes, 
which I should otherwise certainly have done, as, with proper 
precautions, there would have been little to fear ; for it would 
have been curious to have observed the young sporting about 
the plains in such a state of wild nature, and to have listened 
to tne sentiments and opinions of the old ; and I would 
gladly have shivered through the cold nights, and have Uved 
upon mare*s flesh in the day, to have been a visitor among 



** Prom individuals who had lived many years with them I 
was informed that the reUgion of the Pampas Indians is very 
complicated. They beUeve in good spirits and bad ones, and 
they pray to both. If any of their friends die before they 
have reached the natural term of life (which is very unusual), 
they consider that some enemy has prevailed upon the evil 
spirit to kill their friend, and they assemble to determine who 
this enemy can be. They then denotmce vengeance against 
him. These disputes have very &tal consequences, and have 
the political effect of aUenating the tribes from one another, ^ 

.1 
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and of preventing that combination among the Ihdians which 
might make them much more dreaded by the Christians. 

" "Hiey beUeveJn a future state, to which they conceive 
they will be transferred as soon as they die. They expect 
that they will then be constantly drunk, also that they will 
always l>e hunting; and as the Indians gallop over their plains 
at night, they will point with their long spears to constella- 
tions in the heavens, which they say are the figures of their 
ancestors, who, reehng in the tonament, are mounted upon 
horses swifter than the wind, and are hunting ostriches. 
They bury their dead, but at the grave they km several of 
their best horses, as they beUeve that their deceased Mend 
would otherwise have nothing to ride. Their marriages are 
vejy simple. The couple to be married, as soon as the sun 
sets, are desired to lie on the ground with their heads towards 
the west. They are then covered with the skin of a horse, 
and as soon as the sun rises at their feet they are pronounced 
to be married. 

" The Indians are very fond of any sort of intoxicating 
liquor, and when they are at peace with Mendoza, and some of 
the other provinces, they often bring skins of ostriches, hides, 
&c., to exchange for knives, spurs, and liquor. 

" The day of their arrival they generally get drunk, but 
before they indulge in this amusement they deUberately 
deliver up to their Cacique their knives, and any other 
weapons they possess, as they are fully aware that they wiU 
quarrel as soon as the wine gets into their heads. They then 
drink till they can hardly see, and fiight, and scratch, and bite 
for the rest of the evening. The following day they devote 
to selling their goods, for they never will part with them on 
the day on which they resolve to be tipsy, as they conceive 
that in that state they would be imable to dispose of them to 
advantage. 

" They will not sell their skins for money, which they 
declare is of no use, but exchange them for knives, spurs, 
mat6, sugar, &c. They refuse also to buy by weight, which 
they do not understand ; so they mark out upon a skin how 
much is to be covered with sugar, or anythmg of the sort 
which thej desire to receive in barter for their property. 
After their business is concluded they generally devote 
another day to Bacchus, and when they have got nearly sober 
they mount their horses, and with a loose rein, and with 
their new spurs, they stagger and gallop away to their wild 
plains." 
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V. Valleys, Basins, Passes, 

VaDeys are the spaces lying between opposite ranges of 
mountains or hills ; their lowest part is generally the water- 
towrae ot some river or torrent which takes its rise in the 
higher grounds. Valleys occur in ahnost endless variety; 
some are broad and open, being formed by the gentle slope of 
the elevated limds on either side ; others are long and narrow, 
and completely enclosed on all sides by precipitous rocks ; 
others asain are basin-shaped, or of a circular form, surrounded 
by a girdle of mountains. 

Those depressions, resembling large clefts or fissures, which 
occor in mountainous districts, are arranged into two classes, 
termed Icrngxtudinal and transverse valleys ; the former sepa- 
rate the principal parallel ranges, and follow the general direc- 
tion of the chain ; the latter nm at various angles with the 
principal range. Both longitudinal and transverse valleys 
serve as channels to collect the waters which descend from 
the mountains, and thus become the beds of streams. Both 
frequently consist of a succession of terraces or separate 
hasms, and the stream falls from one to another. Those of 
the transverse valleys are generally frec[uent and abrupt, and 
only admit of a mountain torrent, which leaps wildly from 
stage to stage. The longitudinal valleys usually have longer 
levels, and less descent, and their streams flow more gently. 
Valleys situated among steep mountains are sometimes difii- 
cult of access, ingress and egress being obtained only by 
narrow entrances, ^Jled ravines, gorges, defiles^ or passes. These 
passes, which are often of the most gloomy and terrific aspect, 
form the only means of communication between the inha- 
bitants on the opposite side of a mountain ranse. In the 
Alps they are termed cols, some of the highest of which are 
more than 11,000 feet above the sea, and several of those 
across the Hinialaya and the Hindoo-Koosh reach the astonish- 
ing elevation of from 13,000 to 14,000 feet. In some of the 
deep and precipitous valleys of the Alps and Pyrenees, the 
rugged prelections on each side correspond with such exactness 
to the angles on the opposite side, as to suggest the idea that 
the rooks have been severed by some grand natural convulsion. 

The valleys situated at a lower level than the class just 
mentioned are wider and more soft in their features, and 
padually lose themselves in the plains. The largest valleys 
in each of the continents are as follow :— 

Murcpe, — ^The Valley or Plain of Bohemia^ consisting of a 

y1 JMto 
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vast circular basin, presents the appearance of having once 
been a vast lake. The Canton of tne Valais in Switzerknd is 
the largest valley in the Alps, being nearly 100 miles in length, 
and varying from a quarter of a mile to three miles in 
breadth ; within this area are combined the temperature and 
vegetation of almost every climate from the Torrid to the 
Awjtic zone. The Valley of the Rhine^ between the towns of 
Basle and Bonn, is bordered by high hiUs, genersdly at a small 
distance from the stream. The Valley of Ordesa, in the 
Pvrenees. near Mount Perdu, is the deepest in Europe, being 
about 3,200 feet in depth. 

Asia, — ^The beautiful Vale of Cashmere,- which is about 80 
miles in length and 30 in width, is closed in on either side by 
the highest ranges of the Himalaya ; while these stupendous 
mountains are covered with perpetual ice and snoW, this 
lovely valley is the seat of luxuriant vegetation, the richest 
fruits and most beautiful flowers being found in the greatest 
profusion. 

The Upper Valleys of the Jimma and the Ganges narrow as 
they advance up the precipitous sides of the Himalayan range, 
imtil the^ are at len^h enclosed by wild masses of rock 
clothed with snow and glaciers. 

Africa, — ^The Valley of the Nile is contracted in Nubia by 
precipitous rocks on either side to httle more than a mile in 
breadth, and in Upper Egypt only attains the width of a 
few miles ; in Lower Egypt it expands into a broad and open 
plain. 

America. — ^In the regions of the Cordilleras of South 
America are found valleys of the most magnificent grandeur. 
There the sides of the wild valleys of Chota and Cutaco are 
4,875 and 4,225 feet in perpendicular height, while their 
breadth is onlv 2,600 feet ; these vast chasms, and others of 
a similar kind, nave their sides covered with a luxuriant vege- 
tation, presenting scenes calculated to impress the traveUer 
with astonishment and awe. 

Valleys that lead into longitudinal and transverse valle3r8 
are termed lateral valleys. Some of these bring down tribu- 
tary streams from the mountains, and have their sides clothed 
witn luxuriant vegetation. Several of those in the Alps, 
Pyrenees, and Andes are of exquisite beauty. 

Basins, or circular vaUeySy are often occupied by lakes ; and 
in many which are now drained by a river passing through a 
chasm in the mountain, we find evidence ttit they were once 
covered with water, as in Bohemia and Cashmere. Around 
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basiiiB of this kind we frequently observe successive terraces 
covered with gravel, which seem to have been the shores of 
the ancient lakes at different periods, called in Scotland paral- 
lel roads. Such a road is found at some distance from the 
southem shores of Lakes Erie and Ontario. 

Poases are found at various heights, but are generally below 
the level of the crest, or a little less than half the height of 
the peaks ; so that, at the summits, the walls which Sound 
them rise only 100 or 200 feet^bove them. In their windings, 
they are sometimes 1,000 to 2,000 feet in height. The highest 
known pass is that of Mangrang, in the Himalaya Moimtains, 
18,500 feefc above the level of the sea. The loftiest carriage- 
road known is that over the Ortler Pass, in Tyrolese Switzer- 
land, 9,000 feet above the sea. The Alps were formerly con- 
sidered an impenetrable barrier between Italy and Qermauy ; 
but they were finally crossed by invading armies, and are 
now traversed by commercial roads. There are six -passes 
over which carriages can be drawn with ease in a few hours, at 
the height of 6,000 to 7,000 feet above the sea ; and Switzer- 
land has become the centre of extensive traffic. In traversing 
these passes, we find the characteristics of transverse valleys. 
The traveller generally ascends, by a zigzag or winding course, 
between walls of rock, sometimes on the edge of a precipice, 
and sometimes crossing a deep abyss with a torrent roaring 
beneath him. On reaching the highest point, he descends by 
a similar passage, accompanied by another torrent, tmtil he 
comes out with it at the foot of the mountain. Although 
valleys and passes are much lower than the mountains around, 
they are often far above the level of the sea and the lowlands, 
as ahready stated. The deep valleys of the Upper Khine and 
Bhone are from 1,200 to 2,000 feet above the sea. Many of 
the valleys and passes of the Andes are above the level of 
most peaiks of the Alps ; and those of the Himalaya Moim- 
tains are loftier than Mont Blanc. Sometimes a transverse 
valley forms a deep cleft or chasm, called a ravine, defile, dell, 
or glen. It terminates frequently in a pass ; but in other 
cases it seems to rend asunder the mountain to its base, as in 
the Notch of the White Moimtains in North America Such 
openings are sometimes called gates ; as the Gates of the 
Caucasus and the Rocky Mountains. 

In some chasms of this kind, the projections on one side 
correspond so exactly to the cavities on the other, as to make 
it eviaent that they must have been rent asimaer by some 
convulsion of the eiurth feur more violent thaxi \»\i^ «d.\mQ;^>adiJiiik 
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of modem times. The Andes abound in cliasms of a similar 
kind, called quebradaSy some of whicli are nearly a mile in 
depth. They render travelling dangerous, and are crossed 
onJjr by bridges of ropes. The Gates of the Rocky Mountains, 
which form the passage for the Missouri, present a sublime 
spectacle. The river is only 450 feet broad, and runs for 
nearly six miles between overhanging precipices, 1,200 feet in 
height 

VI. Deserts. 

The term Desert, in its origmal sense, means an uninhabited 
place, and is therefore applicable to many regions conspi- 
cuously gifted with natural fertility ; it is now, however, used 
in geography to denote sterile tracts which are occupied by 
stony or sandy plains, and rendered by the nature of their 
soil, their want of water, or other causes, unfit for the per- 
manent and settled abode of man. Desert plains, that is, 
drearv solitudes of stony and sandy wastes, rarely occur in 
the New Continent, but they occupy an enormous portion of 
the Old Continent ; even some of the best cultivated plains of 
Europe contain patches of sand of more or less extent. On 
the western coast of Africa an immense girdle of desert land 
commences and extends through North Africa, Arabia, Persia, 
and Central Asia, nearly to the Pacific Ocean. 

This vast expanse of irretrievable desolation is for the most 
part covered with loose shifting sand, which the wind raises 
mto hillocks that are constantly changing their position, and 
threatening to overwhelm the traveller who may venture across 
these trackless regions. In some places the surfsuse consists 
of hills of considerable magnitude, composed of dark and 
barren limestone rock ; in others, beds of gravel appear, fur- 
rowed and worn bv winter torrents which descend from the 
higher regions. The more level tracts frequently consist of 
plains formed of a clayey soil, thinly covered with a short and 
coarse grass; these often contain extensive salt lakes and 
marshes, which supply salt in such abimdance as to constitute 
an article of traffic. 

The following are the most extensive deserts in the Old and 
New Continents : — 

The Sahara {Sahra)^ or Great Desert, is the name given to 
the western portion of that ocean of sand which extends for 
800 miles to the south of the Atlas chain, and for, 1,000 miles 
between the Atlantic and the Red Sea. This region is justly 
regarded as the most barren, parched, and terrific waste upon 
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the globe. The 8ur£Ace of this arid region is occasionally 
broken by a few rocky hiDs, or by ridges and hillocks of moving 
sand. Water is in some cases only found at intervals of 
betweoi 100 and 200 miles, and then often salt and bitter in 
its quality. Shallow lakes, impregnated with salts of various 
kinos, are scattered throu^out the Sahara ; and in its western 
parts there are extensive beds of rock-salt of the greatest 
purity. 

The wind, in passing over this ocean of sand, acquires an 
extraordinary degree of heat and dryness: the heat of a 
terrible burning wind, called the Simoom or Samitl, is so great, 
that it sometimes dries up the water contained in tlie skins 
carried by the camels for ihe use of caravans : in such cases, 
should the weUs hjl in a supply of water, men and camels 
perish of thirst. 

During the rainy season, which continues from July to 
October, a few hollows collect the waters which nourish some 
shrubs, ferns, and grasses ; these, with an aromatic herb re- 
sembling thyme, berri^ acacias, nettles, and a few thorny 
shrubs and briars, constitute the only vegetation which is met 
with in the desert; a grove of date or other palm trees is 
rarely to be seen,, except in the oases. A few monkeys and 
antelopes content themselves with what little food they can 
find. Numerous ostriches inhabit this region, feeding upon 
lizards, snails, and a few coarse herbs. The terrors of this 
desert are greatly increased by serpents of monstrous size, 
and enormous lions and panthers that roam about the skirts 
of thelie dreadful solitudes. 

" That lions exist in the desert," says M. Carette, " is a 
myth popularized by the dreams of artists and poets, and has 
no founoation but in their imagination. This animal does 
not quit the moimtains, where it finds shelter, food and drink. 
When the traveller questions the natives concerning these 
wild beasts, which Europeans suppose to be their companions 
in the desert, they reply, with imperturbable mitg froitf, 
* Have you, then, lions m your country which can driiik air 
and eat leaves ? With us lions require running water and 
living flesh ; and therefore they only appear where there are 
wooded hills and water. We fear only the viper (le/a), and, 
in humid spots, the innumerable swarms of musquitoes which 
abound there.' " 

The Ssihara is contracted between the 12^ and 16^ of eoHt 
longitude by a wide depression, containing the kingdom of 
Fezzan, which, although not watered by the permanent iioj^ 
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of any streams, is still sufficiently distinguished from the sur- 
rounding deserts to be regarded as a large oasis. 

The ^ Oases" of the desert are a feature too remarkable 
to be passed unnoticed: these consist of spots insulated 
amidst the expanse of sand, where a spring of water imparts 
fertility to a small surrounding district, and renders it often 
the seat of a numerous population. The oases in the African 
deserts are depressions oeiow the general level of the pkuns 
where they occur ; the water which appears in them seems 
to be derived from more elevated regions further t6 the south, 
and to be conveyed through the suostratum of clay beneath 
the hard surface of limestone, and to owe its rise to the re- 
moval in those places of the superficial stratum, which enables 
it to reach the surface. The beauty and fertility which all 
travellers concur in attributing to the " Oasis of the Desert,'' 
may, perhaps, owe some of its features to comparison with 
the surrounding sterility : but in many respects it doubtless 
deserves the praises bestowed on it. In the warmer regions 
of the Old World, the graceful palm-tree, with its taper stem, 
its long narrow leaves, and its abundant crop of dates, fur- 
nishing so many articles of necessity and luxury to the inha- 
bitant of the East, is the constant attendant upon a perennial 
supplj^ of water ; and where the Arab sees the group of palm- 
trees in the distance, he is sure of a resting-place from toil, 
and a relief from want. 

The Great Lybian and Nubian Deserts. — ^The former of 
these, which reaches to the banks of the NUe, differs little in 
character from the Sahara,, consisting of an elevated plain, for 
the most part level and covered with sand, but in some places 
supijorting mountains of limestone formation. The eastern 
portion of this region is dotted over with natron kkes and 
numerous oases; the most remarkable of these are the 
Greater and Lesser Oases in Western Egypt, both of which 
are in a high state of cultivation. Southward from the Great 
Oasis to Darfour there is a tract of 700 miles in extent (in- 
cluding the Desert of Bahiouda), which may be passed without 
meeting a single habitation, except at the beautiful Oasis of 
Selimah. / 

To the south, the Libyan Desert joins the sterile region 
of Northern Nubia; this is divided by the Nile from the 
Nubian Desert, which occupies the whole space between that 
river and the Red Sea. This tract consiste of a high plain, 
traversed from north to south by ranges of mountains (attain- 
ing in one place 6,000 feet in height), and interrupted by the 
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beds of torrents. Besides these desert regions there is great 
probability of the existence of similar tracts of large extent 
in the interior of the southern half of Africa. Eastward, 
beyond the Bed Sea, extend 

The JDeaerts of Arabia. — The north-western portion, which 
is called Arabia Petrsea^ consists of hard gravelly or rocky 
plateaus, in some places covered with sand, flints, and rolled 
stones, interrupted by dark rocks and barren mountains of 
oonsidjerable height, and furrowed by the beds of winter 
torrents. The appearance of these bare mountains is desolate 
in the extreme ; they terminate to the south in the wild and 
diaotio mass of the Sinai mountains. These enclose a few 
fertile valleys that produce grapes, pears, capers, with a few 
other plants, but the country is m seneral of frightful sterility, 
presenting^ nothing but a few shrubs of Egyptian thorn, which 
famishes the gum arctic of commerce. Large herds of 
gaaselles wander over this dreary region. Southward, by far 
the larger portion of the interior of the peninsula consists of 
immense plaiius of loose, drifting sand, which produce nothing 
but a few saline plants. Sometimes a few hilly oases may be 
seen adorned with a few palm and date trees. 

The southern part of these deserts, extending from Mecca 
to Oman, is called by the native Bedouins " Roba El-B^aly," 
— the empty or deserted abode, — a name strikingly characteristic 
of their nature. To the north of Aj*abia Petrsea, 

The Desert of Syria extends along the southern and eastern 
borders of P^estine to the Euphrates, and consists of gravel 
and fine loose sand. In the centre of this desert are the ex- 
tensive and solitary ruins of Pahnyra, — the once mjignificent 
residence of Zenobia. 

The Desert of Mesopotamia, lying between the rivers 
Euphrates and Tigris, includes Al-jezireh on the north, and 
Irak-Arabi, or Babvlonia, on the south. The northern half 
of this desert is still more horrible than those of Africa and 
Arabia^ being generally unproductive, and bearing only coarse 
crass, thomv shrubs, and vast quantities of wormwood, which 
banishes all other plants. Its southern portion resembles 
the delta of Egypt, being covered with a rich alluvial soil 
which only requires the hand of industry to restore it to its 
former productiveness, and make it become once more the 
garden of Asia. 

Deserts of Persia^ Afghanistan, and Beloochistan. — About 
three-tenths of the surface of Persia is occupied bv deserts ; 
the lai^gest of these is the Great Salt Desert, th.^ uou ^i ^\£l<(^ 

15 ^ 
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consists of a stifif clay, covered with a saline efflorescence, and 
bearing a v^eetation of saline plants intermingled with a few 
pasture lands. The Desert of Afghanistan is a vast sandy 
basin containing large quantities of salt ; that of Beloochistdn 
is of the same character : it does not, however, belong to the 
Persian table-land, but to the basin of the sea ; its vegetation 
consists in some places of the Indian palm, and aromatic shrubs. 
Vast tracts of this desert are covered with sand, which the 
wind blows into ridges like the waves of the sea. A similar 
decert of moving sand, called the Desert of Sind^, extends for 
a considerable distance along the banks of the Indus, and 
eastward of that river the Desert of Thurr stretches for severai 
miles towards the tributaries of the Qanges. 

The Great Desert of Qohi or Shamo occupies a considerable 
portion of the central highland of Asia ; the surface of this 
region, so far as it is known, is covered with a short, thin 
grass, and contains numerous lakes and springs in which the 
water, owing to the saline quality of the soil, is so brackish 
as to be scarcely drinkable : the lowest portions are covered 
with sand, and abound in salty and a space of twenty miles 
in extent, immediately beyond the Chmese wall, consists of 
sinking and shifting sand, raised into waves by the action of 
the wind. 

T?ie North American Deserts strikingly resemble those of 
Asia and Africa. To the south of the basin of the Columbia 
river, between the Sierra Nevada of Califomia and the Rocky 
Mountains, is the Great American Desert, which consists of 
vast plains of sand and gravel, scantily covered with herbage, 
but destitute of trees. Aa extensive tract of desert also occurs 
in the elevated country which has already been indicated as 
extending along the eastern side of the Bocky Mountains, and 
occupies an average width of about 400 miles. In its eastern 
parts the soil consists of fine sand ; further to the west of 
gravel, having in general a level surface, althoiigh rocky masses 
of considerskble height are scattered over it ; most of the 
rivers which cross it are dry during the summer season, and 
the only vegetation consists of a few hardy plants ; beds of 
rock salt and salt springs aJso occur in some places. 

South American, Deserts, — ^The sandy deserts of " Campos 
Parexis" surroimds the head waters of the Paraguajr river ; 
and southward, at some distance from the western banks of 
that river, there extends another sandy desert, called ''El 
Gran Chaco." To the west of this lies the salt desert of 
*^ Las Salinas." About the 40th parallel of south latitude 
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commences the gfreat Shingle Desert of Patagonia, which ex- 
tends for 800 miles until it sinks into the ocean at the southern 
extremity of the Continent. 

The Desert of Atacdma, — ^Atacdma is a district belonging to 
the department of Potosi in Bolivia, in South America, aud 
comprehends all the country of that republic which lies to 
the west of the Andes along the Pacific Ocean. It is divided 
into Upper and Lower. The Lower coimtry presents over 
nearly all its surface nothing but an uninhabited and unin- 
habitable desert, consisting of wide plains covered with a 
dark brown, and in some places quite black sand, with hero 
and there a streak of white. On the plains rise some high 
ridges and a few immense rounded knolls, but in no part are 
any traces of vegetation to be discovered. This description 
is particularly appHcable to the southern part, which extends 
towards the boundary of Chih, in which many Spaniards pe- 
rished for want of water at the time of the first conquest, 
and which is known under the name of the desert of Atacdma. 

Omitting the interior regions of Australia, the vast districts 
of arid sandy deserts which we have just traced, with the 
sandy patches in Europe, cover an area of perhaps not less 
than five or six millions of square miles, an extent half as 
much again as the whole of Europe, and more than forty 
times the area of Great Britain. This immense portion of 
the earth's surface seems condemned to perpetual sterihty. 

"We shall conclude this article by introducing some beau- 
tiful passages on steppes ajid deserts from Humboldt's * Views 
of Nature.' 

"At the foot of the lofty granitic range which, in the early 
a^e of our planet, revisited the irruption of the waters on 
the formation of the Caribbean Gulf, extends a vast and 
boimdless plain. When the traveller turns from the Alpine 
valleys of Caraccas, and the island-studded Lake of Nicaragua, 
whose waters reflect the forms of the neighbouring bananas, 
when he leaves the fields verdant with the hght and tender 
green of the Tahitian sugar-cane, or the sombre shade of the 
cacao groves, his eye rests in the south on steppes, whose 
seeming elevations disappear on the distant horizon. 

"From the rich luxuriance of oi'ganic life, the astonished 
traveller suddenly finds himself on the dreary margin of a 
treeless waste. . . Like a limitless expanse of waters, the 
steppe fills the mind with a sense of the infinite. . . . But thu 
aspect of the ocean, its bright surface diversified with rippling 
OP gently swelling waves, is productive of pk«a\ura\A^ ^Koaar 
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tions, — ^while the steppe lies stretched before us, cold and 
monotonous, like the naked stony crust of some desolate 
planet. 

^ In all latitudes, nature presents the phenomenon of these 
vast plains, and each has some peculiar character or physiog- 
nomy, determined by diversity of soil and climate, and by 
elevation above the level of the sea. 

"In northern Europe, the heaths which, covered by one 
sole form of vegetation to the exclusion of all others, extend 
from the extremity of Jutland to the mouth of the Scheldt, 
may be regarded as true steppes. . . . 

" The plains in the interior of Africa present a grander and 
imposing spectacle. Like the wide expanse of the Pacific, 
they have remained unexplored until recent times. They are 
portions of a sea of sand, which towards the east separates 
fruitful regions from each other, or encloses them like islands, 
as the desert near the basaltic mountains of !&rudsch, where, 
in the oasis of Siwah, rich in date-trees, the ruins of the 
Temple of Ammon indicate the venerable seat of early civili- 
sation. Neither dew nor rain refi-eshes these barren wastes, 
or unfolds the germs of vegetation within the glowing depths 
of the earth ; for everywhere rising columns of hot air dis- 
solve the vapours and disperse the passing clouds. 

"Wherever the desert approaches the Atlantic Ocean, as 
between Wadi Nim and the White Cape, the moist sea air 
rushes in to fill the vacuum caused by these vertically ascend- 
ing currents of air. The navigator, in steering towards the 
mouth of the river Gambia, through a sea thickly carpeted 
with weeds, infers, by the sudden cessation of the tropical 
east wind, that he is near the far-spreading and radiating 
sandy desert. 

"Flocks of swifb-footed ostriches and herds of gazelles 
wander over this boundless space. With the exception of 
the newly-discovered group of oases, rich in springs, whose 
verdant banks are frequented by nomadic tribes of Tibbos 
and Tuaricks, the whole of the African deserts may be re- 
garded as uninhabitable bv man. It is only periodically that 
the neighbouring civilized nations venture to traverse them. 
On tracks whose undeviating course was determined by com- 
mercial intercourse thousands of years ago, the long line of 
caravans passes from Tafilet to Timbuctoo, or from Mourzouk 
to Bomou ; daring enterprises, the practicability of which 
depends on the existence of the camel, the, ship of the desert, as 
it is termed in the ancient legends of the east. 
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" On the moontainoas raoge of Central Asia, between the 
Gold or Altai Mountain and Uie Kuen-hm, firom the Chinese 
Wall to the further side of the Celestial Mountains, and 
towards the Sea of Aral, over a space of several thousand 
miles, extend, if not the lugheet, certainly the largest stenpes 
in the world. . . The vegetation of the Asiatic steppes, which 
are sometimes hilly and interspersed with pine forests, is in 
its groupings far more varied than that of the Llanos and the 
Pampas of Caraccas and Buenos Ayres. The more beautiful 
portions of the plains, inhabited by Asiatic pastoral tribes, 
are adorned with lowly shrubs of luxuriant white-blossomed 
^rosaceae, crown imperials (fritillarise), cypripedese, and tulips. 
As the torrid zone is in general distingiushed by a tendency 
in the v^etable forms to become arborescent, so we also find, 
that some of the Asiatic steppes of the temperate zone are 
characterized by the remarkable height to which flowering 
plants attain ; as, for instance, saussurese, and other synan- 
therese, all siliquose plants, and particularly nimierous species 
of astrag^us. On crossing the trackless portions of the nerb- 
covered steppes in the low carriages of the Tartars, it is 
necessary to stand upright in order to ascertain the direction 
to be pursued through the copse-like and closely crowded 
plants that bend imder the wheels. Some of these steppes 
are covered with grass ; others with succulent, evergreen, 
articulated alkaline plants ; while many are radiant, wim the 
effulgence of lichen-like tufts of salt, scattered irregularly 
over the clayey soil like new-fedlen snow. . . . 

^Like the greater part of the Desert of Sahara, the Llanos, 
the most northern plains of South America, lie within the 
torrid zone. Twice in every year they change their whole 
aspect, during one-half of it appearing waste and barren like 
the Libyan desert ; during the other, covered with verdure, 
like many of the elevated steppes of Central Asia.** 

VII. Islands. 
The islands evidently are one of the most interesting cha- 
racteristics of the oceans. They are the tops of mountains 
or table-lands, whose base is in the bed of the ocean, and 
whose valleys and passes are filled with its waters. They 
have all the varieties of situation and appearance which belong 
to mountains ; some rising alone, like insulated mountains, 
as the celebrated rock of St. Helena, others arranged in groups, 
and others still in chains. Small islands are sometimes mere 
rocks, scantily covered with soil, without nYV>k^ veA ^^'^KSft 
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without springs. Large islands are only continents in minia- 
ture ; and each has its own system of mountains, valleys and 
streams. 

The same variety of structure is foimd in islands as in hills 
and mountains. Some are composed of rocks varying in form 
according to their class ; others consist of mere banks of 
sand, or alluvial beds, thrown up by the sea, or by the current 
of a river. Sometimes the elevations on the bed of the ocean 
are not high enough to reach the surface, or to be covered by 
every tide, in which case they seem hke imperfect islands. If 
they are flat and broad, they are called shoals or hanks ; if they 
foim a range of rocks, they are called a reef. 

Round or elliptical islands are generally found in the midst 
of the sea, either alone or in groups, as in the Pacific. These 
often become the rendezvous of mariners to which they 
resort for fresh supplies, as St. Helena, the Sandwich Islands, 
&c. There are two classes of islands to be distinguished ; the 
continental islands, which their proximity, their size, their 
geological character, their forming a line with the mountain 
chains of the firm land, prove to be a dependence of the con- 
tinents ; and the pelagic, or oceanic islands, dispersed singly or 
in groups, at a distance &om the lands, over the vast suH'ace 
of the ocean, of small dimensions, and always of a volcanic or 
coraUine character. 

The Pacific Ocean is far the richest in islands, whether con- 
tinental or pelagic. The Indian archipelago and that of New 
Holland is the largest continental archipelago existing on the 
surface of the globe ; and the thousands of pelagic islands 
with which the centre of this ocean is studdea have nowhere 
else their paralleL 

The Atlantic Ocean possesses still in the group of the 
Antilles, the British Islands, and those of the Mediterranean, 
continental archipelagos of great importance ; but the pelagic 
islands are thinly represented there by the groups of the 
Azores, Madeira, the Canaries, Cape Verd, St. Helena, and 
some other small islands lost in the midst of the ocean. 

The Indian Ocean is scanty in both. Madagascar and 
Ceylon, one by the' main land, represent the continental islands. 
Here and there a few volcanic islands, as Mauritius and Bour- 
bon, represent the pelagic. 

Continental Islands have manfest relation to the continent 
to which they belong ; they are merely fragments of their 
respective continents, from which they have been torn 
asunder by some great convulsion. Thus a chain of conti-? 
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nental islands extends along the eastern coast of Asia, from 
j£amtschatka to Malacca ; others bend around the shores of 
New Holland, the northern coast of South America^ around 
the shores of North America, and the north-western coast of 
Africa. The British Isles are merely detached portions of 
the continent of Europe. The coasts of Norway, Denmaik, 
Holland, Greece, and the United States of North America, 
are fringed with small island chains. Several of the conti- 
nental islands serve rather as supplements and outposts to 
t{ie continents, for the defence as well as for the extension of 
commerce and civilization. Such has been the influence of 
Sicily, Ceylon, the West Indies, and above all the Grecian and 
British Islands. A few however are almost uninhabitable 
from their inacessible shores, barren soil, and imfavourable 
dimate. 

Several of the pelagic, or oceanic islands, in the Pacific and 
Atlantic Oceans, appear to have been upheaved by volcanic 
agency from the depths of the ocean, whilst others are the 
results of the peaceful labours of the coral insect. 

The manner in which the coral reefs are converted into 
islands is very singular. As the coral animals cannot exist 
above the surface of the ocean, they are unable to raise them- 
selves by their own efforts above the level of the lowest 
tides ; when the reef therefore is of such a height that it 
remains almost dry at low water the corals leave off building : 
at this elevation the reef presents the appearance of a con- 
tinuous mass of BoUd stone, composed of shells, broken-off 
prickles, and fragments of coral, the whole being bound 
together by the sand produced by the pulverization of the 
shells. The heat of the sun now splits m many places the 
dry mass of stone; the waves also separate and lift largo 
blocks of coral, throwing them upon the reef. In tWs way 
the ridge gradually increases in altitude imtil it reaches a 
height of 10 or 12 feet ; it is then covered only during some 
seasons of the year by the spring-tides. Having thus sur- 
mounted the sea, trunks of trees and other drift wood, 
brought by currents fix^m distant countries, are arrested and 
augment the mass. The sand, which is of a dazzhng white- 
ness, now hes undisturbed, and offers to the seeds of cocoa, 
and other trees and plants floated thither by the waves, a soil 
on which they rapidly grow. Each returning tide contributes 
its share of sea-weed, dead shell-fish, branches of trees, and 
other materials towards the formation of the new structure. 
Bushes and stately pahns now shoot up ; sear fowl and birda 
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find refuge and nestle there ; and, last of all, man comes and 
takes possession of this newly-created country. 

Captain Basil Hall, in his ' Voyage to Loo-choo,* has re- 
corded some pleasing observations on coral islands. He says, 
*^ The examination of a coral reef duringthe different stages 
of one tide is particularly interesting. When the sea has left 
it for some time it becomes dry, ana appears to be a compact 
rock exceedingly hard and rugeed ; but no sooner does the 
tide rise again, and the waves oegin to wash over it, than 
millions of coral worms protrude themselves from holes on 
the surface which were before quite invisible. 

^ These animals are of a great variety of shapes and sizes, 
and in such pN)digious numbers, that in a short time the 
whole stfrfeuse of the rock appears to be alive and in motion. 

*^ The most common of the worms at Loo-Choo was in the 
form of a star, with arms from four to six inches long, which 
it moved about with a rapid motion in all directions, pfx>- 
bably in search of food. Others were so sluggish that they 
were often mistaken for pieces of the rock : these were gene- 
rally of a dark colour, and from four to five inches long 
and two or three rouna. When the rock was broken from a 
spot near the level of high water it was found to be a hard 
solid stone ; but if any ps^ of it were detached at a level to 
which the tide reached every day, it was discovered to be full 
of worms, all of different lengths and colours, some being as 
fine as thread and several feet long, generally of a very bright 
yellow, and sometimes of a blue colour ; while others resembled 
snails, and some were not unlike lobsters and prawns in shape, 
but soft, and not above two inches long. 

" The growth of coral ceases when the worm which creates 
it is no longer exposed to the washing of the tide. Thus a 
reef rises in the form of a gigantic cauliflower till its top has 
sained the level of the highest tides, above which the worm 
has no power to carry its operations, and the reej^ conse- 
quently, no longer extends itself upwards. The surrounding 
parts, however, advance in succession till they recMh the 
surface, where they also must stop. Thus, as the level of the 
highest tide is the eventual limit to every part of the reef, a 
horizontal field comes to be formed coincident with that 
plane, and perpendicular on all sides. The reef, however, 
continually increases, and, being prevented from going higher, 
must extend itself laterally in £dl directions ; and this growth 
being probably as rapid at the upper edge as it is lower down, 
the steepness of the face of the reef is preserved, and it is 
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this obcumstanoe which renders this species of rock so dan- 
gerous in nayigation. In the first place, they are seldom seen 
above the wat^ ; and in the next, their sides are so abrupt 
that a ship's bows may strike against the rock before any 
change of soundings indicates the approach of danger.*' 

For a long time it was supposed that the coral formations 
were raised from the floor of the fathomless ocean by the 
unaided efforts of these Uttle creature;) ; but more accurate 
observations have proved that the animals cease to live at a 
greater depth than 20 or 30 fathoms. Mr. Darwin, in his 
elaborate treatise on coral reefs, has advanced and ably sup- 
ported the theory, that these islands were originally of the 
common rock formation, and that the coral anim^lg have 
fixed their stony habitations on the shelving sides of the rock, 
a few &thoms below water, from which point they have 
worked up to the surface of the ocean, and that however 
varied the altitude of these rocks may have been, they are 
now reduced to a uniform level by the gradual subsidence of 
the loftiest points and the successive cappings of coral upon 
the less elevated summits. ** It is improbable,** says he, ** in 
the hi^est degree, that broad, lofty, isolated, steep-sided 
banks of sediment, arranged in groups and hues hundreds of 
leagues in length, could have been deposited in the central 
and profoimdest parts of the Pacific and Indian Oceans, at an 
immense distance from any continent, and where the water is 
perfectly limpid. It is equally improbable that the elevatory 
forces should have uphfted throughout the above vast areas 
innumerable great rocky banks within 20 to 30 fathoms, or 120 
to 180 feet, of the surface of the sea, and not one single point 
above that level ; for where on the whole face of the globe 
can we find a single chain of mountains, even a few hundred 
miles in length, with their many summits rising within a few 
feet of a given level, and not one pinnacle above it ? If then 
the foundations, whence the atoll-building corals sprang, were 
not formed of sediment, and if they were not Hfted up to the 
required level, they must of necessity have subsided mto it ; 
and this at once solves the difficulty. For as mountain after 
moimtain, and island after island, slowly sank beneath the 
water, fresh bases would be successively afford&d for the 
growth of the corals. It is impossible here to enter into 
all the necessary details, but I venture to defy any one to 
explain in any other manner how it is possible that nume- 
rous islands should be distributed throughout vast areas — all 
the islands being low — all being built of corals, absolutely 
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requiring a fouudation within a limited depth from the 
surface." 

But as some of the islands of the Pacific are elevated 200 
and 300 feet above the sea level, it is evident that they must 
have been raised bv submarine forces; in short, that the 
volcano and the earthquake must have been employed in rear- 
ing them to their present elevation. Mr. Darwin has traced 
those regions throughout the Pacific, in which upheaval and 
depression alternately prevail Thus a band of atolls and 
encircled islands, includmg the Dangerous and Society Archi- 
pelagos, constitutes an area of subsidence more than 4,000 
miles long and 600 broad. To the westward, the chain of 
fringing reefs, embracing the islands of the new Hebrides, 
Solomon, and New Ireland, form an area of elevated coral. 
Further westward, another area of subsidence is met with, 
including the islands of New Caledonia and the Austrahau 
barrier. 

The Pacific and Indian Oceans, for 30*^ on each side of the 
equator, are extremely productive of coraL Between the 
coast of Malabar and Madagascar there is a chain of coral 
reefs called the Maldives and Laccadives, extending due north 
and south for nearly 480 geographical niiles, with an average 
width of about 50 miles. On the east coast of Australia an 
unbroken reef stretches for 350 miles ; and between that 
country and New Guinea, coral formations extend throughout 
a distance of 700 miles, interrupted by no interval exceeding 
30 miles in length. 

Of thirty-two of the coral islands visited by Beechy in his 
voyage to the Pacific, twenty-nine had lagoons in their centres. 
The largest was 30 miles in diameter, and the smallest less 
than a mile. All were increasing their dimensions by the 
active operations of the lythophytes, which appeared to be 
gradually extending and brinmng the immersed parts of their 
structure to the surface. The scene presented by these 
annular reefe is equally striking for its singularity and beauty. 
A strip of land a few hundred yards wide is covered hj lofty 
cocoa-nut trees, above which is the blue vault of heaven. 
This band of verdure is bounded by a beach of ghttering 
white sand, the outer margin of which is encircled with a ring 
of snow-white breakers, bejrond which are the dark heaving 
waters of the ocean. The inner beach encloses the still clear 
water of the lagoon, resting in its greater part on white sand, 
and, when illuminated by a vertical sun, of a most vivid green.* 
* Darwin's Journal, &c., p. 540, and new edit, of 1845, p. 453. 



YOIXlAinG PHENOMENA. 91 

Gertain i^ecaoB of aoopbytes abound most in the lagoon, 
others on the exterior margin, where there is a great surf. 
"The ocean,** says Mr. Darwin, "throwing its breakers on 
these outer shores, appears an invincible enemy, yet we see it 
resisted and even conquered bj means which at first seem 
most weak and inefficient. No periods of repose are granted, 
and the long swell caused by iiie steady action of the trade 
wind never ceases. The breakers exceed in violence those of 
our temperate regions, and it is impossible to behold thoui 
without feeMng a conviction that rocks of granite or quartz 
would ultimate]^ yield and be demolished by such irresistible 
forces. Tet these low insignificant coral islets stand and ai'o 
victorious) fbr'here another power, as antagonist to the former, 
takes part in the contest. The organic forces separate the 
atoms o( carbonate of lime one by one from the foaming 
breakers, and unite them into a symmetrical structure ; 
myriads of architects are at work night and day, month after 
month, and we see their soft and gelatinous bodies througli 
the agency of the vital laws conquering the great mechanical 
power of the waves of an ocean, which neither the art of 
man, nor the inanimate works of nature could successfully 
resist.*'* 

An immense belt of the Pacific Ocean, for nearly 5,000 
miles in length, and 1,500 in breadth, is so studded with 
islands as to form almost one continuous archipelago. The 
islands are of three distinct forms, the corulj the crystal, and 
the volcanic : the first greatly predominates ; of the crystal 
formation but few specimens are known, but the last are of 
the largest description: these will be noticed in the next 
section. 

* Darwin's Journal, &c., pp. 547, 548, and now edit, of 1845, p. 460. 



CHAPTER VI. 



YOLCANIO FhBNOHENA. 

EartJiquaJces. Volcanoes. 

The term Volcano ^derived from Vulcanus, the name given 
by the Bomans to tneir imaeinarj god of fire) is applied to 
those mountains which send forth from their summits or 
sides, flame, smoke, ashes, and streams of melted matter 
called lava ; it is also applied to mountains having eruptions 
of mud only, and which are hence called Mud Volcanoes. 

Volcanoes have not the same permanency of character as 
other features of the globe. . They are, in &ciL only mountains 
which are subject to the action of internal fire, and their 
number and character are liable to continual change from its 
effects, llie activitv of this fire, and the approach of an 
eruption where a volcano exists, are generally announced by 
earthquakes, and the terrifying phenomena which precede 
them. Earthquakes are often preceded by great stilmess of 
the air, and imusual agitation of the waters. The sea swells 
and roars, without wind. Sometimes it rises and sinks alter- 
nately, laying bare the coast at one moment, and overflowing 
the land at the next. The springs and wells are frequently 
agitated, and send forth muddv and impure water, or become 
dry. Deep rumbling noises, like that of carriages on a rough 
pavement^ or tremendous explosions, like the discharge of 
cannon, are often heard immediately before the shock. 

The first shock of an earthquake seldom lasts longer than a 
minute, and frequently completes the most awful destruction 
in this short period. The ground suddenly heaves upward, 
or is rocked from side to side, with successive vibrations, 
overthrowing the feeble structures erected by man. Chasms 
are occasionally opened in the earth, from which smoke and 
flame, or torrents of water, burst forth. In some cases they 
have been so extensive that large cities have sunk down in a 
moment, as was the fact with the cities of Euphemia, in 
Southern Italy, and Port Eoyal, in Jamaica. Shocks of this 
kind frequently succeed eacn other, at intervals, for days, or 
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eyen weeka^ before the eruption of a neighbouring volcano ; 
and in some instances, where no volcanic eruption takes place, 
for much- longer periods. 

Where a volcano exists, columns of smoke next begin to 
issue from its top^ and then tremendous explosions, flashes of 
flame, and showers of red-hot stones, or ashes, burst forth 
from the crater. At length, a stream of melted stones, or 
lava, resembling the slag of a furnace, breaks out from the 
top, or more commonly from the side, of the mountain, and 
flows, like red-hot melted metal, in a sluggish but destructive 
stream of fire. It is often followed by showers of ashes and frag- 
ments of rocks, and these are sometimes in suflicient quantity 
to darken the air. Thus an eruption has buried whole cities, 
9S Herculaneum and Pompeii, near Naples, in Italy. The cit^ 
of Hercolaneum was buried in the lava, and the city of Pompeii 
in the ashes, of Vesuvius, during its eruption 79 years before 
the birth of Christ. Both cities have been partiallv dug out, 
and the remains of their inhat>itants discovered. In the 
eruption of Tamboro, in the East India island of Sumbawa, in 
ISlfi, the showers of ashes produced total darkness in that 
island for 22 hours, and at Madura, 350 miles distant, for 19 
hours. Tbe explosions were heard at the Spice islands 800 
miles distant. The ordinary streams of lava spread into 
fields, and soon congeal into a hard black sla^ on the surface, 
so that they can be crossed on foot, while the interior remains 
red-hot for a long period. 

Some volcanoes, Uke those of Macaluba, in Sicily, throw out 
only mud, by the explosion of confined gas or air. The lofty 
volcanoes of South America and Mexico seldom throw out 
lava, but produce their most destructive effects by torrents of 
hot water and mud, which have overwhelmed 40,000 persons 
in a sinele eruption. These torrents sometimes contain fishes 
from suDterraneous waters. The gas which issues from such 
volcanoes, *and sometimes from many openings in volcanic 
regions, is often inflammable, and maintains a perpetual flame, 
as in the ^fields of fire,*' as they are termed by the natives 
connected with the burning springs of naphtha, near the 
Caspian Sea. Eruptions are most freG[uent m volcanoes of 
moderate elevation. A few blaze continually, like Stromboli, 
one of the Lipari Isles, which is called '' The great lighthouse 
of the Mediterranean,*' and the Eilanea^ in the Sandwich 
Islands, one of the most remarkable volcanoes in the world. 
But in most volcanoes eruptions take place only at intervals, 
and, for a great length of time, nothing but smoke issues from 
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them, accompanied, in some oases, by a stream of lava oozing 
slowly from the side. 

Some volcanoes have become dormant or extinct. Some 
emit only sulphureous and other vapours, and are called 
solfataras (sulphur grounds), or fiimeroles (smoke vents). On 
the other nand, new volcanoes have broken out within the 
memory of man, and even vithin a few years, especially in 
the sea. Among these, was Sabiina Island, near the Azores, 
in I8I1 ; and in 1814, another in the Aleutian Islands. Vesu- 
vius has sometimes slumbered for a century. The eruptions 
of the Peak of Teneriffe, which is among the highest volcanoes, 
have been rare for several centuries. Six volcanoes, of con- 
siderable size, rose on the plain of Malpays, or JoruUo, in 
Mexico, in 1759 ; and since 1811, several volcanoes have burst 
out in the sea. More than 300 volcanoes are known to exist 
in the world, one half of which are in America ; but many 
of them have never been de bribed, and have scarcely received 
a name in works of geography. 

The volcanoes of Ihirope and Asia Are generallv on islands ; 
but those of America are chiefly on the main land ; as will 
be seen in the following statement of the number of volcanoes 
and solfataras known : — 

Europe, on the continent, 4 ; on islands, 20 ; total, 24 
Asia, „ „ 17 „ 29 „ 46 

Africa „ „ 2 „ 9 „ 11 

America „ „ 86 „ 28 „ 114 

Polynesia „ „ - „ 108 „ 108 

Total known- - - 109 194 303 

Some volcanoes stand alone, or form the centre of a volcanic 
region ; like Etna, Vesuvius, and the volcanoes of Iceland, 
the Azores, and the Sandwich Islands. Most of the islands 
and island groups of the Atlantic, Pacific, and Indian Oceans, 
are volcanic in their character, and of this kind, and are 
termed central volcanoes. 

Earthquakes and volcanic eruptions generally occur nearly 
in alternate periods. In ,the region of a volcano the shocks 
are most violent at the greatest distance from it, and before 
an eruption, and generally cease when it begins. We must 
therefore prescribe both to one common cause — ^the expan- 
sion, or explosion, of gases and vapours, produced by heat, as 
in the bursting of a cannon, or of tne boiler of a steam-engine. 
Hence we perceive, also, that volcanoes are the safety valves 
through which these vapours find vent, and must recognise 
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ihe goodness of the Creator, even in their terrible eruptions, 
which prevent the more dreadful and extensive destruction 
of earthquakes. At the same time, we see in both some of 
the most striking exhibitions of his power. " He looketh on 
the earth, and it trembleth. He toucheth the hills, and they 
smoke.'* ^ 

The mighty and shattering energy of volcanic power is the 
most Mghtml and majestic, of all the phenomena connected 
with our globe. The violent moving of the earth, the low 
rumbling of the subterranean thunder, and the shaking of the 
mountam, first announce the invisible war of the elements. 
Volcanic action is distinctly the exponent of some great 
physical law connected with the general structure of the earth. 
It has been known to distort plains, raise mountains where 
none stood before, and, in some instances, moimtains have 
altogether disappeared. In 1759, in one fearful night of con- 
vulsion, a new mountain (Jorullo) in Mexico was upheaved 
to the height of 1,696 feet, and the coimtry for three or four 
miles around was swelled hke an inflated bladder. The 
effects of volcanic energy are widely diffused over the earth's 
surface, being altogether independent of latitude or differences 
of climate. 

" There are large spaces where there is abundant evidence 
that the subterranean fire is at work continuously, for the 
groimd is convulsed from time to time by earthquakes ; 
gaseous vapours (especially carbonic acid gas) are disengaged 
plentifully from the soil ; springs often issue at a very high 
temperature, and their waters are usually impregnated with 
the same mineral matters as are discharged by volcanoes 
during eruptions."* But to describe these districts would be 
beyond the Umits of a work of this nature ; we shall therefore 
briefly notice those regions in which active vents and extinct 
craters exist. One great fact connected with the distribution 
of volcanoes is, that by far the greater number are situated 
on islands or sea-coasts. Of active volcanoes two hundred 
and twenty-seven have been numbered, of which twenty-eight 
are doubtful, and of extinct volcanoes, one himdred and 
twenty-nine have been counted, of which forty-one are doubt- 
fuL The following is a simple classification of the regions 
visited by volcanic action : — 

American Volcanic Districts, — ^In South America, the mighty 
range of the Andes from lat.'43^ s. to about 2^ N. exhibits an 

♦ Sir Charles LyelFs • Principles of Geo\o^: 
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enormous volcanic system. In this chain no less than forty- 
six volcanoes have been enumerated, forty-one of wUch are 
said to be in action ; some of these, as Cotopazi, Antisana, 
Tunguragua, and other huge cones, are of prodigious grandeur 
and of frequent activity. Only one active volcano occurs in 
Peru, but in Chili there are nineteen active at frequent in- 
tervals, one of which (Villarica) bums almost uninterruptedly. 

In North America, to the north of the Isthmus of Panama, 
throughout Guatemala or Central America and Mexico, there 
are forty-seven volcanoes, thirty of which are active. Five of 
these (Tuxtla, Orizaba, Popocatepetl, Jorullo^ and CoUma) 
traverse Mexico in the direction from east to west^ and there- 
fore at right angles to the great volcanic chain. Further 
northwanl, in the peninsula of California and on the north- 
west coast of North America, there are five active and five 
extinct volcanoes, and in the West India islands there are 
three active and eight extinct 

Asiatic Volcanic Districts. — ^The northern extremity of the 
volcanic region of America is continued into Eamtschatka by 
the peninsula of Aliaska and the Aleutian Archipelago, in 
whicn latter there are cones of great elevation. In the 
peninsula of Kamtschatka there are several ma^ficent active 
volcanoes ; these are prolonged in a southerly direction by the 
Kuiile chain of volcanic mountains, nine of which are known 
to have been in eruption ; the line is still continued south- 
ward in the islands of Japan, where the number of burning 
moimtains is vei^ great. The commimication is preserved 
by several volcanic isles between the Japanese and Phihppine 
Islands, where the subterranean energies are still unsubdued, 
and constitute a band of lofty islan<£ and promontories ex- 
tending through the Molucca and Sunda Islands to Barren 
Island, in the JBay of Bengal. 

In CentxtJ and Western Asia, detached points appear, which 
at one period must have been the seats of volcanic action, as 
in the Thian-shan or Celestial Moimtains, in the mixed active 
and extinct volcanic mountains around the Persian Gulf, in 
the regions adjacent to the Caspian Sea, including Demavend, 
the moimtains of Armenia (especially Ararat)^ and the 
Caucasus, in the Bed Sea, in the Dead Sea, and in the 
'' Catakecaumene " or bumt-up region in the west of Asia- 
Minor. 

African Volcanic Districts. — ^These are chiefly confined to 
the islands, nearly all of which are volcanic, though their 
activity has long since ceased, as in St. Helena and the Canary 
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Isles, which, though long devastated, now enjoy rest through 
the safety-valve of Teneriffe. 

The traces of volcanic action in the continent appear in 
the chain of the Atlas, and in the tracts adjoining the 
Bed Sea. 

The European Volcanic Districts comprise the Greek islands 
of Melos and Santorin, which bear evident marks of having at 
some distant period been the outlets of fires. Proceemng 
westward, volcanic rocks are met with in Styria, Transylvania, 
Hungary, Central Germany, and in certain localities along the 
Rhine. They are also met with in Northern and Central Italy. 
The southern portion of the Itahan peninsula, and the adjacent 
islands, assume a terribly volcanic character; Vesuvius in 
the district of Naples, Etna in Sicily, and Vulcanello in the 
Lipari Isles, have all been subject to frequent and violent 
action, whilst Chicciola, in the island of Stromboli, never ceases 
to emit smoke or flame. The islands of Ischia and Procida 
are of volcanic character. In the centre of France (in 
Auvergne, the Vivarais, &c.), upwards of one hundred domes 
of extinct volcanoes have been numbered, and several volcanic 
rocks have been met with in the Spanish peninsula. In the 
Azores (a small group of islands in the Atlantic, lying about 
800 miles to the west of Portugal), new islands have been 
thrown up, and some have disappeared. 

The Western Isles of Scotland exhibit traces of volcanic 
action. 

In Iceland, amid the regions of everlasting snow, there 
bums a perpetual fire, which in many paJ^ bursts forth in 
the most strange and terrific manner. The striking charac- 
teristics of this island are its flaming volcanoes (Heda and 
many others), and its geysers, or boiling springs. 

Volcanic Isles of the Pacific, — In the Pacific Ocean there are 
abundant traces of volcanic ener^ ; the island groups com- 

S rising Banda, New Guinea, New Britain, the New Hebrides, 
forfolk Island, and St. Philip, the Friendly, the Society, the 
Ladrone, and the Sandwich Islands, from the bold and ir- 
regular form of their rocky mountains, show that they have 
been upUfted from the bed of the ocean by the resistless action 
of the fire. In the two latter groups there are two active vol- 
canoes of great elevation. 

^ Mr. Darwin has with great ingenuity developed the genetic 
connexion between shore-reefe, island-encircUng reeSi, and 
lagoon islands, i» e., narrow, annular coral banks which sur- 
round inner lagoons. According to hia -^eTia, \Jti^»ft *Oo:t^si 

A 
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kinds of structure depend upon the oscillating condition 'of 
the bottom of the sea^ or on periodical elevations and sub- 
sidences. The following, he considers, is the process of 
formation. An island mountain, closely eacircled by a 
coral reef, subsides, while the fringing reef that had sunk 
with it is constantly recovering its level, owing to the tendency 
of the coral animals to regain the surfoce by renewed perpen- 
dicular structuires. These constitute, first, a reef encirding 
the island at a distance, and, subsequently, when the enclosed 
island has wholly subsided, an atoll. According to this view, 
which' regards islands as the most prominent parts, or the 
culminating points, of the submarine land, the relative position 
of the coral islands would disclose to us what we could scarcely 
hope to discover by the sounding line, viz., the former con- 
figuration and articulation of the Iwid. This attractive subject 
can only be fiilly elucidated when we shall succeed in acquiring 
further knowledge of the depth and nature of the different 
rocks which serve as a foimdation for the lower strata of the 
dead polyp-trunks." * 

'^ It appears, then, as the general conclusion with regard to 
this subiect, that when these two great tvpes of structure, 
namely, barrieivreefis and atolls on the one hand, and fringing 
reefe on the other, are thus laid down in colours on map, a 
magnificent and harmonious picture of the movements which 
the crust of the earth has within a late period undergone, is 
presented to us. We there see vast areas rising, with volcanic 
matter every now and then bursting forth through the vents 
or fissures with which they are traversed. We see other wide 
spaces slowly sinking without any volcanic outbursts ; and we 
may feel sure, that this sinking must have been immense in 
amount, as well as in area, thus to have buried over the broad 
face of the ocean every one of those mountains, above which 
atolls now stand like monuments, marking the place of their 
former existence. Reflecting how powerful an agent, with 
respect to denudation, and, consequently, to the nature and 
thickness of the deposits in accumulation, the sea must ever 
be, when acting for prolonged periods on the land, during 
either its slow emergence or subsidence ; reflecting, also, on 
the final effects of these movements in the interchange of land 
and ocean — ^water, on the climate of the earth, and on the dis- 
tribution of organic beings, it may be fairly assumed, that the 
conclusions derived from the study of coral formations are 

♦ Humboldt's * Aspecto of Nature.* 
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amongst the most important that can be presented to the 
consideration of the physical geographer." 

Some of the great purposes fulfilled in the economy of 
nature by the operations of volcanoes are thus pointed out 
by Dr. Daubeny, in his excellent work on volcanoes. 

" Whatever may have been the end for the sake of which 
an accumulation of inflammable materials in the interior of 
our globe was ordained, their existence there, under cir- 
cumstances which admitted of their imdergoing from time 
to time inflammation, may teach us to regard the production 
of volcanoes not only as natural consequences, but even as 
useful provision. " They are the chimneys, or. rather the 
safety-valves, by which elastic matters are permitted to cps- 
charge themselves, without causing too great a strain upon 
the superficial strata. 

" It has been wisely arranged that plants can exist in an 
atmosphere more impregnated with carbonic acid than animals 
can do, and that amongst plants those kinds which approach 
nearest in form and organization to the ones which Hved 
during the period of the coal formation are most tolerant of 
an excess of this ingredient. Nevertheless, there is doubt- 
less a point beyond which the addition of carbonic acid to 
the air could not proceed without the extinction of every 
kind of life ; and hence it is probable that the whole amount 
of carbon which is now flxea in a-niTnala and vegetal^es, dead 
or aUve, in our coal basins, as well as in our forests, was 
never at any one time present as carbonic acid in the atmo- 
sphere. 

" There seems a much greater probabihty that it was 
gradually supphed, in proportion to the demand, by volca- 
noes, wmch, as we have seen, are at the present time vomiting 
forth very large quantities of this gas, even at times when to 
an ordinary observer they appear to be extinguished. Whilst 
coral animals and mollusca of various kinds are continually 
adding to the amount of carbonate of lime at the bottom of 
what IS now the sea, but which wiU one day, doubtless, form 
(fry land, volcanoes, on the other hand, are employed in 
redressing the balance, by expelling the carbonic acid from 
hme-stones of older date, and forming rocks of siHcate of lime 
in the place of those composed of carbonate. In short, vol- 
canoes appear to be the agents for bringing up to the surface 
those ingredients which He deep witmn the bowels of the 
earth, and which might have been there for ever locked up, had 
it not been for its deep-seated and explosive eixex^r 
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Distribution op Minerals. 

The general i^tnicture of the earth and features of its sur- 
face nave been described in the preceding chapters, and we 
are now {A*epared for an account of the most useful and 
valuable minerals which are found among its rock formations. 

Minerals are not distributed on the earth according to 
climatee^ Uke animals and vegetables ; but, by the kindness 
of Providence, those which are most necessary to man are 
found in almost all countries ; and others are more or less 
abundant, according to their importance. It is remarkable, 
also, that the most barren portions of the earth are often 
most plentiful in mineral treasures. 

The metals are sometimes found pure, but they are generally 
mixed with other minerals, in a stony substance, termed ore. 
They are found occasionallv in beds, or la^e masses, but 
usually in veins, passing through rocks. The veins vary 
in width, from a few incnes to many feet. Sometimes they 
extend many miles in length, var3dng in breadth in diflferent 
parts. Their depth is often very great, but they are often 
neglected, because the ore is too poor, or the digging too 
expensive. Coal, salt, and iron, are frequently foundin beds 
of great extent, but usually of no great depth. In digging an 
excavation, or mine, to procure any of these minerals, the 
course of the vein or bed is usually followed. The largest 
excavations are those of salt mines, some of which are 
several miles in extent. The deepest mine in Europe is the 
lead mine of Kuttenberg, in Bohemia, which is 3,000 feet in 
depth, but is now inaccessible. Some minerals are found 
upon the surface of the earth, mingled with its soil or sand, 
as is commonly the fact with gold and the precious stones. 
In this case, the mineral is procured by washing the sands. 

Metals. 

Gold is the most precious of the metals, and is usually found in 
Igrains, or gold dust in a pure state. Nearly three-fourths of the gold 
of commerce is obtained by washing the sands of rivers and alluvions, 
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and it is most abundant in countries near the equator. It is found in 
most parts of Europe, but nowhere in large quantities. The sands of 
the Danube, the Rhine, the Rhone, the Garonne, the Tagus, and many 
other rivers, contain small quantities. The chief mines of importance 
are at Kremnitz, in Austria, which produce more than all the rest of 
Europe. Mines have recently been discovered in the Ural Mountains, 
which are very productive. Africa furnishes large quantities of gold, 
which are washed down by the rivers. It is especially abiindant on 
the Niger, in Western Africa, and on the coast of Zanguebar, and 
forms an important article of commerce. Japan also* and the East 
India IsIandB, particularly Sumatra, Borneo, and Celebes, produce 
gold for commerce. But Mexico and South America have produced it 
in &r greater abundance than any other countries on the globe. At 
one period, a single mine furnished more of this valuable metal than 
all Europe. It is found along the base of the Andes, almost through- 
out their whole extent, sometimes embraced in veins of primpxy or 
secondary rocks. Brazil produces large quantities, chiefly from 
alluvial sands. It has also been found, in considerable abundance, 
throughout the whole region between the Alleghany Mountains and the 
alluvion of the coast. California, the most western state, has become 
celebrated fur the large quantities of gold found in the valleys of the 
River Sacramento and its tributaries. Gold has recently been obtained 
in considerable abundance in that part of Australia lying to the east- 
ward of the Blue Mountains, in tne neighbourhood of the town of 
Bathhurst, and through the valleys of the Macq^uarie River. Further 
to the south, within the province of Port Victoria, gold has been found 
in still greater abundance. 

Flatma is a grayish metal, more rare, and, on some accounts, more 
valuable, than gold, and is usually found in connection with it. It 
occurs in several gold washings of South America, and has also 
been discovered in St. Domingo and in the Ural Mountains so abun- 
dantly, that it is now coined into money. Too little has been obtained 
to render it an important article of commerce. 

SilveTf as well as ^Id, is found in great abundance in Mexico and 
Soutli America, particularly among the Andes. Mexico yields about 
22,000 of dollars, and Peru, Chili, and Buenoe Ayres, 10,000 annually. 
It is usually found in ores, but fi[«quentlv pure, and in large masses. 
The first mines were discovered atPotosi by an Indian, who tore up a 
bush in ascending the mountain, and found a mass of silver beneath 
it. Huantaya, in Peru, and Guanaxuato, in Mexico, contain some of 
the most productive mines. The latter has a vein of silver ore 180 feet 
wide and 1,600 feet deep. The quantity of silver found in otiber parts 
of the world is comparatively insignificant. Schemitz and Kremnitz, 
in Hungary, are the j^rincipal mines in Europe. Those of Konigsberg, 
in Norway, have furnished very large masses of pure silver. It is also 
found in Saxony, and other parts of Europe, and at Kolhyvane, in 
Siberia. In the United States it has only been discovered in small 
quantities in lead ore. 

Iron is the most useful of all the metals, and is the most extensively 
diffused. Its ores are found abundantly in all countries, and in every 
formation. It has been discovered more extensively in the northern, 
than^n the equatorial regions. The principal ote& «x« V!bft Tcv%^^>ix^ 
ore and ironstone of mountainous reraons, MiAiho\iO^Axwi«onA««o»' 
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earth of alluvial districts. It is said to form two per cent, of the 
crust of the earth. Great Britain and France contain the most exten- 
sive mines in the world. Sweden has large miiies of magnetic ore, 
which produce the best of bar iron. The mines of Danemori are parti- 
cularly celebrated. At Gellivara, in Swedish Lapland, is a mountain 
of ore three miles in length. Norway, Russia, Spain, German^^, and 
Austria have extensive mines. The island of Elba contains one of the 
most ancient known^ remarkable for the beautiful play of colours on 
the ore. In the Umted States there are numerous and inexhaustible 
beds of iron o^e, particularly along the Alleghany or Apalachian Moun- 



Copper ranks next to iron in utility, and, though less abundant, 
occurs in many regions Of the globe. It is often found in pure metallic 
masses, sometimes very large. England has some extensive mines of 
copper, particularly in Ck>mwall, and produces much more than all the 
rest of Europe. Considerable mines are also wrought in the middle 
and north of Europe, among the Ural Mountains, and in Siberia. 
Greenland, Iceland, Tartary, and Japan also furnish copper, as well as 
Barbary, Southern Africa, and the southern part of South America \ 
those of Australia are now very productive. On Lake Superior, where it 
abounds, maisses are found many tons in weight Numerous copper 
mines are open in the United States and Canada. 

Zinc, the metal which is combined with copper to form brass, is 
found in many countries in considerable abundance, and in several of 
the United States. 

Lead is found more or less in all countries. It is said to be rare, 
however, in the Ural Mountains and in Peru, although other metals 
are abundant. It is found in the greatest quantities in Spain, and, 
next to Spain, in England and the lead hills of Scotland. The mines 
of the rest of Europe, chiefly found in Germany, France, &c., produce 
less than those of Spain alone. The United States contain several 
extensive beds of lead ore. 

TVn is found in few countries. The principal mines of Europe are 
in Cornwall. They are very extensive and ancient, and have supplied 
most of the tin of commerce from the time of the Phoenicians. The 
German Mountains, and Gallicia, in Spain, also produce tin. It exists in 
Mexico and Chili, but not in any quantity, and has also been disco- 
vered in the United States. The Island of Banca, in the East Indies, 
contains large quantities of the ore ; and it is found in India, Malacca, 
Sumatra, and Japan. 

Mercury, or quicksilver, is also a valuable metal. The principid 
mines are those of Almaden, near Cordova, in Spain, Deuxponts, in 
Germany, Idria, in Austria, and in Peru. It is found in Mexico and 
New Granada. Small quantities, in the form of black and red sand, 
have been found in the United States. 

CobaUy which is chiefly used for giving a blue colour to glass and 
porcel^n, is obtained almost entirely from Germany. 

Arsenic is a metal found in most of the mining countries of Europe, 

but is diiefly procured from Germany and the countries on the Medi- 

' terranean Sea. Some of its ores form brilliant colours for the painter. 

Antimony and Bismuth are brittle materials, which are combined 
with lead to form the metal for printing types. They are not conimon, 
cud are obtained in commerce from the mines of Europe, particularly 
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of Germany. There are several other metals, less common and im« 
portant, ot which the principal are inait^anesse, nickel^ tungsten, 
molt/bdenum, and chromium. 

Precious Stones. 

The precious stones are among the most valuable of minerals. The 
finest, SapvfUres and Rubies^ come from Burmah, Madras, and Ceylon. 
The ruby nas also been found in France, Bohemia, and Siberia, but is 
rare In other parts of the world. The finest Emeralds have been ob- 
tained from Peru and the neighbouring districts of New Grenada. The 
emerald is also found in Ceylon, Egypt, and Abyssinia. The Beryl^ 
an inferior species of emerald, occurs in many parts of tiie United 
States. 

The Topaz is chiefly obtained from Siberia, the Ural Mountains, 
Bohemia, Saxony, England, and Scotland. The finest is found in 
Brazil. The Opal is a beautiful stone, obtained chiefly from Hungary, 
and the Garnet from Bohemia. 

JaspcTy Chalcedony, and its varieties, Cornelian, Onyx, and Agate, are 
the most abundant of the stones termed precious, and are found more 
or less in almost every coimtrv. Egypt, the East Indies, German}', 
and Scotland, appear to furnish the most beautiful. The Amgthyst is 
also found in considerable abundance. 

The Diamond is obtained almost exclusively from India. Brazil, and 
Borneo. It always occurs in alluvial beds, and is obtained by washing 
the earth. In Hmdoostan, it is found from Cape Comorin to Bengal, 
but chiefly in the provinces of Golconda and Yisiapore. The most 
valuable mine is on the Kristnah River. The diamonds of Brazil are 
chiefly found in the provinces of Minas Geraes, in beds of gravel and 
sand, from which they are washed by slaves. They have been found 
jrecently in the Ural Mountains. 

Inflammable Minerals. 

Coal is found more or less abundant in most secondary countries ; 
but it is less common in primitive regions. England is remarkable 
for its co(d mines. The principal are at Newcastle, in the county 
of Northumberland, and Whitehaven, Workington, and Carlisle in 
Cumberland, and Warrington in Lancashire. Coal is also abundant in 
some parts of Scotland, in France and Germany, and in China. It 
abounds in South America, even at a great height on the Andes. In 
North America, Cape Breton, and New Brunswick, and many parts of 
the United States, produce coal. One of the most extensive mines of 
bituminous coal in the United States is near Richmond (Virginia). 

Peat or TurfiA found in most alluvial countries, and is a valuable 
substitute for coal. It is almost the only fuel in some parts of Ireland 
and Holland. In the United States, it is found in New Jersey, and 
many other alluvial districts, and in some places is extensively used. 

Sulphur is usually found in secondary formations, in connection with 
salt, gypsum, and marU or calcareous clay. It occurs thus in Swit^ 
zerland, Sicily, and Poland, and at most places where salt mines oi 
salt springs exist. It is frequently deposited in considerable quan- 
tities from sulphureous springs, as at Ritchfield, in New York. In 
Siberia, it is collected from springs for the purposes of trade. Sulphuz 
is most abundant in volcanic countries, and seems to Ym^ «sv vkec^qtcXa:^ 
part of the fuel which supports their firea. 8ic\\^ aawWcfcNasA ^Jwsvwm^ 
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v^ith it It is always exhaled from the earth in the neighbooriiood of 
volcanoes, especialW in the craters of those which have become extinct, 
like the Solfatara of Naples. A large part of the sulphur of commerce, 
in Europe, is procured from dormant volcanoes. In Iceland, it is 
found in large masses near the surface of the soil. In the West India 
Islands of Guadaloupe, Martinique, and Montserrat, which appear to 
be volcanic, it is exhaled in some places firom the earth. 

Bitumen is an inflanmiable mineral, which occurs both soli4 and 
fluid. When purtet, it is in the form of a whitish, transparent fluid, 
called naphtha. When impure, or altered by the air, it becomes dark- 
coloured and oily, and is caWed petroleumj or mineral oil. It is used in 
place of' oil for lamps, and also for medical purposes. This fluid 
becomes by exposure as thick as tar, and is called maltha ; and finally 
is converted into the hard, brittle substance called asphakum. Baku, 
near the Caspian Sea, in latitude 42^ is most remarkable for its bi- 
tuminous springs. For an extent or several miles, the soil abounds 
with naphtha and petroleum ; so that wells dug in the sand are filled 
with it. Imd yield a large quantity daily. The vapour is constantly 
rising nrom the ground. At two or three inches below the surface, it 
will instantly tue fire from a coial or lamp, and bum until it is extin- 
guished. By inserting hollow canes into the ground, it is made to bum 
from the top, and is used by the inhabitants lor fhel and light. The 
petroleum is also mingled Mdth sand for fbel. This region is the chief 
sacred place of the Guebres, or worshippers of fire, who keep the flame 
continually burning. 

Petroleum is also found in Modena, Parma, and Zante, and used for 
lamps. It occurs in many other parts of Europe. JMear Rangoon, in 
Burmah, it is so abundant, that the springs are supposed to furnish 
100,000 hogsheads annually. Springs of petroleum are found in the 
United States. Maltha is found in Barbadoes, and is called Barbadoes tar. 
Asphaltum is found floating on the waters of the Dead Sea, in Syria, in 
considerable quantities. In the Island of Trinidad, the celebrated Pitch 
Lake is covered with a crust of it, like ice. It is found in other places 
mingled with sand and iron, and is now used to form pavements and 
roofs for houses. 

Amber is a resinous substance, of a beautiful colour, often made into 
ornaments. It occurs frequently in alluvial districts, and is obtained 
almost entirely from the alluvions on the shores of the Baltic, in Prussia 
and Poland. 

Mineral Saia?8. 

Salt is a mineral of the first importance to man, and is found in great 
abundance in every part of the globe. The ocean is an inexhaustible 
mine of salt, from which it is continually formed, in hot countries, by 
the heat of the sun, and in cold countries by means of artificiid heat. 
The Cape Verd Islands fiimish large quantities, produced by tlie heat 
of the sun. Salt is also found in extensive beds, m secondary regions. 
In Cheshire there is a bed from 60 to 90 feet thick, which furnishes 
what we term Liverpool Salt. In Germany, Hungary, and Poland, 
there are numerous beds, particularly along the foot of the Carpathian 
Mountains, from the Black Sea to the Alps. The celebrated salt mines 
of Wielitzka, Cracow, are probably the most extensive in the world. 

JiocA Salt sometimes forms mountains, as at Cardona, near Mont- 
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serrat, in Spain. In Moldavia, in Turkey, there is a mountain of salt, 
and in Hindoostan there is a chain of hills entirely composed of salt, 
which extends across the Indus through Cabul. Extensive plains, 
several miles in length, are sometimes found incrusted with salt. 
Many such occur in Northern Africa and the Sahara, Abyssinia, 
Persia, Siberia, and Tartary, which form important mines of salt 
In South America, salt is found in great quantitiea in the desert of 
Atacama. On the plains between the Andes and the Paraguay River, 
it is so abundant that there is scarcely a lake, stream, or well, which 
is not brackish. The Great Desert of North America is also incrusted 
with salt in many places ; and its waters are generally brackish in the 
dry season. In many parts of the Western United States, there are 
spots of ground so impregnated with salt, that wild animals resort to 
them, and lick the surface. This has given them the name of sak-Ucks, 
A bed of rock salt has been found in the western part of Virginia. 

Brine-iprings are often found rising from beds of salt, so strongly 
impregnated with salt that it is obtained for use, by evaporating their 
waters. They are numerous in secondary regions, in all countries ; 
England and the middle countries of Europe, as well as the secondary 
districts of the United States. 

Gypmm, or Plaster of Paris, a mineral which is very valuable in 
improving land, is often found in connection with salt. It is procured in 
great abundance near Paris, from which it took its name. Considerable 
quantities were formerly brought to the United States from France, 
and from numerous quarries in Nova Scotia and New Brunswick. 
Within a few years, extensive quarries have been discovered in the 
United States. Other salts, such as Glauber and Epsom SaltSy Ammonia, 
Nitre, and Soda, which are manufactured in large quantities for com- 
merce, are also found as minerals. 

Ammonia, or Volatile Salt, is found most frequently in the neighbour- 
hood of volcanoes ; as in Iceland, Naples, Sicily, and the Lipari Isles. 
Large quantities are obtained in Central Tartary ; and in Persia and 
Egypt, it is found mixed with clay. It abounds in the oases of 
Egypt. Glauber Salts are found on the banks, and in the waters, of 
many dalt lakes, in Siberia, Egypt, and other countries. 

Epsom Salts are found in the springs of Epsom, in England, and 
some others, and in a cave in Illinois. Borax, a salt used in soldering 
metals, is found in lakes and caverns, in Tibet, Persia, Tartary, ana 
Hungary. Copperas and Alum are manufactured from certain mineral 
beds, which are thence called alum or copperas beds. Soda, or Natron, 
is obtained in large quantises from the ashes of marine plants, chiefly 
in Spain. Portugal, and other countries on the Mediterranean, and is 
there called Barilla, But it is abundant, as a mineral, in tibe natron 
lakes of Egypt and Hungary; and it is found in India, Asia Minor, 
Siberia, and Russia. It is also found in several lakes in Mexico, and is 
very abundant in a lake in New Grenada. In La Plata, it occurs in 
considerable beds. Nitre occurs in great quantities in mafiy of the 
plains of Spain, Hungary, and Russia. It abounds in South America, 
and in the deserts of Persia, Arabia, and Africa. It is also found in 
liu^e quantities in the earth of calcareous caves, in India, Java, Naples, 
Mid the secondary region of the United States. 
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MAP III. 

The Ocean. 

That vast body of water, termed the Ocean, which surrounds 
the dry land and penetrates its cOtot, covers nearly three- 
fourths of the surlace of the globe. The bed of the ocean, 
like the surface of the land, is diversified by hills, mountains, 
valleys, and plains. 

The chief chemical and physical peculiarities of its waters 
are their ccHouTf saltness, temperaiure, depth, and levd, with their 
wavp^, tides, and currents. 

The colour of the sea is generally of a deep bluish green, 
which becomes clearer and brighter towards the coasts. The 
sea, however, is subject to remarkable changes of appearance, 
different shades — ^from the deepest indigo to green, and even 
a slaty grey — being produced by the shifting sunshine or 
passing douds. The colour in some parts depends upon local 
causes ; thus a purple tint is said to pervade the waters in the 
eastern part of the Mediterranean Sea. In the Gulf of Quinea 
the sea is white ; and around the Maldives it is black. Be- 
tween China and Japan it is yellowish ; and west of the Ca- 
naries and Azores it is green. Off Califomia, the Yermihon 
Sea is so named from the colour it offcen assumes. At the 
mouth of the La Plata the sea is of a reddish tinge ; and of a 
similar colour in the Red Sea, whence its name. M. Ehrenberg 
asserts that the colour of the* latter sea is owing to a secies of 
osciUaria, a plant, intermediate between the animal and vege- 
table kingdom. 

By repeatedly filtering fresh sea-water, this acute observer 
succeeded in procuring a fluid in which a large number of 
light-emitting animalcules were accumulated. It is not im- 
probable, therefore, that a numbei: of animalcules may give 
a reddish or whitish tint to an expanse of sea. Changes of 
colour are sometimes caused by the nature of the soil, or by 
the infusion of certain earthy substances in the water. Green 
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and yellow shades frequently proceed from the existence of 
maiine vegetation at or near the surface. The most beautiful 
and magnificent spectacle the sea exhibits is that brilliant 
dazzling light, termed phosphoric lighty which may be seen 
at night in the wake of a vessel as she glides on through 
the billows, or at each lifb of the oar, when the drops of sea- 
water fall Hke so many sparkling diamonds into a vast sheet 
of silvery light. 

" I have seen the ocean," says Himiboldt, " in the Tropics, 
luminous in the most opposite kinds of weather, but most 
strongly so before a storm, or in a sultry and hazy atmosphere 
with thick clouds. Heat and cold appear to exerdse but littie 
influence on this phenomenon, for on the Bank of Newfound- 
land the phosphorescence is frequently very brilhant in the 
severest winter. Occasionally, too, the sea jnUl be highly 
luminous one night, and not at all so on the following, notr 
withstanding an apparent identity of external conditions.'^ 

The ocean is phosphorescent in all zones of the earth. The 
appearance presented in the tropical seas on a dark night is 
indescribably glorious, when shoeJs of dolphins are seen sport- 
ing around, and cutting the foaming wave in long and circling 
lines, gleaming with bright and sparkling light. 

The saUness of the sea is one of its most distinctive charac- 
teristics. Besides muriate of soda (common salt) it contains 
several other substances, as muriatic and sulphuric acid, 
soda, magnesia^ and sulphate of lime, varying in proportions 
in different places. It js these ingredients that ^ve to sea- 
water that saltness and bitterness of taste which render 
it disa^eeable and imfit for the use of man. In several 

§ laces it is found to be less salt at the surface than at consi- 
erable depths, and, owing to the melting of large masses of 
ice, it is said to be less ^t near the poles. The amoimt of 
saline matter is greatest at a distance from the shores, where 
the ocean is not diluted by the volumes of fresh water brought 
down by rivers. The degree of saltness in particular locahties 
varies from temporaiy causes, such as the violent tropical 
rains which are collected in the great streams and returned 
again to the ocean free of saline particles. The bitterness 
which exists in sea-water is supposed to be given to it by 
vegetable and animal matter held there in a stote of decom- 
position. The salt obtained by the evaporation of sea-water 
is preferred for the preservation of meat to that of springs. 

All sea-waters do not hold in solution equal oscLoraxi^ ^^'v 
saline matter, the water, as tested in oit^ \oca2ii\?s^\yss^'^^=^ 
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excess of that of another. If the water of the British channel 
bo taken as unity, then 

The Baltic Sea equal - - - - 0'19 

The Black Sea ----- Q-ei 

The Irish Channel - - - - - 0-96 

The Mediterranean Sea - - - l-ll 

The Ocean at the Equator - - - 1 • 12 

North Atlantic ----- 1-16 

Sea of Marmora - - - - - 1*18 

South Atlantic - - - - - 1*20 

Dead Sea- ------ io-86 

Temperature, — ^Water being a slow conductor of heat, absorbs 
and gives it out less freely than the atmosphere ; its tem- 
perature, therefore, is more imiform, and is not subject to 
those rapid changes which take place in the atmosphere. 
Humboldt and others have shown that the temperature of the 
sea at the sur£etce diminishes in a certain ratio as we recede 
from the equator towards the poles. In Baffin's Bay, the 
Mediterranean Sea, and the Tropical Seas the temperature of 
the sea diminishes with its depth, according to the observa- 
tions of Phipp, Ross, Parry, Sabine, Saussure, Ellis, and 
Peron ; but tms diminution is not subject to any regular law. 
At the depth of 100 fathoms the difference is sometimes no 
more than 1°, and sometimes as great as 20°. Sometimes the 
coldness attains its maximum at 100 fathoms, and sometimes 
it increases to 400 and 600. Humboldt thinks that, on a 
mean, the change is about six times more rapid than in the 
atmosphere, or about 1° in 50 feet ; but the facts are too 
anomalous to be easily brought under any general rule. It is 
remarkable that in the Arctic or Greenland Seas the tem- 
perature of the sea increases with its depth. This singular 
result was first obtained by Mr. Scoresby, and has been con- 
firmed by the later observations of Franklin, Beechy, and 
Fisher. 

The Rev. George Fisher, in H. M. ship Dorothea, in the 
year 1818, found the mean temperature of surface water 
during the summer, the sea being clear of ice, to be as 
follows : — 

Lat. 60° N. 49° Fahr* 

70° 40° 

80° 34° 

And similar results were obtained by Lieut. Beechy and 
Mr. Scoresby. The greatest difference foimd by Lieut. PaiTj 

* From a Paner by Br. Marcett, in Phil. Tranp. 1819. 
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was 6° at a depth of 246 fathoms ; and the greatest obtamed 
by Captain Sabine was 7i° at a depth of 680 fathoms. In 
March, 1843,* Sir James Ross found the temperature to be as 
follows : — 

Lat. 50° s. 37° 

60° 31° 

Very little is known concerning the temperature of the 
ocean at great depths, but from the few experiments that 
have been made, it has been ascertained to decrease with the 
depth in temperate zones, and to increase with the depth in 
high latitudes. 

The temperature of the ocean bears a very important rela- 
tion to the theory of physical climate. 

From numerous comparative observations of the tempera- 
ture of the sea and that of the atmosphere the following 
results have been arrived at : — 1. The temperature of the 
ocean is genendly lower at mid-day than that of the atmosphere 
in the shade. 2. It is constantly higher at midnight. 3. In 
the morning and the evening the temperature of both is 
usually the same. 4. The mean temperature of the surface of 
the ocean far from land is greater than that of the atmosphere 
with which it is in contact. 6. The water over a sand-bank 
is colder than where it is deeper. This curious diminution of 
temperature might be of great use to the navigator in warning 
him of the existence of unseen danger, and thus prove his 
best sounding line. 

The temperature of the ocean in low latitudes is consi- 
derably modified by the ice drifted by the polar currents from 
the Arctic and Antarctic Seas. 

Depth, — ^No certain conclusions have been formed with 
respect to the depth of the ocean ; all we know is that it 
vanes from a few feet to several miles. In the North Sea, 
Lord Mulgrave sounded to the depth of 4,680 feet without 
reaching bottom. Off the coast of Greenland, Captain Scoresby 
sounded with a line of 7,200 feet with the same result ; and 
300 miles to the e&st of Cape Farewell, in Greenland, Captain 
Parry found "no bottom with a line of 6,120 feet. 

The CTeatest depth ever sounded was that by Captain Sir 
James Ross, in 16° 3' s. lat. and 23® 14' w. long., where a line 
of 27,600 feet (nearly 6J miles) was let down without finding 
bottom, — a depth equal in height to some of the most elevated 
peaks of the Himtdaya. 

* ' Voyages to the South Se«i.* 
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Frequently there is a general correspondence between the 
height of the land and the depth of the sea : where the coast 
is tlat and low, the water is shallow for a considerable distance, 
slowly deepening ; where the coast is abrupt, bold, and lofty, 
the sea that washes it is usually deep, and a ship may he in 
calm weather almost close to the rocks. 

Let us now see what is known of the vertical dimensions, 
or of the configuration of the basins of the ocean. 

The basin of the oceans is depressed below the face of 
their waters, as the continents are elevated in the atmosphere 
above the same surface level. It may then be said, that we 
know not one-half of the reUefs of the soUd crust of our globe, 
for more than two-thirds are concealed from our observation 
bv the seas that cover them. It would, nevertheless, be of 
the highest interest for geology, as well as for the physics of 
the globe, to ascertain the forms, the depth, and the nature 
of the bottoms of the oceans. But though we have numerous 
soundings, executed in the neighbourhood of the shores, to 
meet Uie wants of navigation, we have only a very few in the 
interior and in the deepest parts of the oceans. These 
operations require a consumption of time and an amount of 
labour which will always render them rare. Kecourse has 
been had to hypotheses, while waiting for positive information 
on the subject. In the neighbourhood of the continents the 
seas are often shallow, and their bottom seems to be only the 
continuation, by gentle slopes, of the relief of the .continents 
which border them. Thus the Baltic Sea has a depth of only 
120 feet between the coasts of Germany and those of Sweden, 
scarcely a twentieth part of that of Lago Maggiore, in the 
Italian Alps ; fai-ther north it becomes deeper. ^ The Adriatic, 
between Venice and Trieste, has a depth of only 130 feet 
In these two cases we see that the bed is only the continuation 
of the gentle inchnation of the plains of Northern Germany 
and Friuli. It is the same with the Northern Sea, and witn 
those which wash the British islands. Here is found a sub- 
marine plateau, which serves as a common basis for the coasts 
of France and the British islands ; nowhere does it sink lower 
than 600 feet, and frequently it' nses much higher. Between 
France and England the greatest depth does not exceed 300 
feet ; but at the edge of the plateau, south-west of Ireland, 
for example, the depth suddenly sinks to more than 2,000 
feet ; we may say that here the basin of the Atlantic really 
logins.* 

* Ascertained by Captain YidaFs soundings in the Atlantic, 1841. 
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The'seas in the south of Europe are distinguished from, the 
preceding by their much greater depths. The basin of the 
Mediterranean may be called a basin broken through and 
fallen in, resembling on a small scale what the Pacific Ocean 
is on a large one. All the short and abrupt slopes of the 
land surrounding it fall rapidly towards the interior. The 
western basin in particular seems to be very deep ; it is iso- 
lated from the Atlantic by a submarine ridge or neck, which 
in the narrowest part of the Strait of Gibi^tar is not more 
than l,CtoO feet below the surface ; but a little farther towards 
the east the depth falls suddenly to 3,000 feet ; and at the 
south of the coast of Spain, and of the Sierra Nevada, a depth 
of nearly 6,000 feet has been ascertained by Captain Smith. 
Captain Befard indicates still greater depths on the coast of 
Algeria. If we may beheve Marsigli, and if he has not made 
some mistake in the statement, there has been found in the 
prolongation of the Pyrenees the enormous depth of 9,000 feet. 
Not far from Cape Asinaca, on the north-west of Sardinia, the 
plummet has been simk, without touching bottom, at a depth 
of nearly 6,000 feet. 

Between Sicily and the coast of Africa, at Cape Bon, a , 
second neck, from 50 to 500 feet in depth, separates the 
western from the eastern basin of the Mediterranean. The 
latter seems to be less deep than the former ; nevertheless, 
depths of from 2,000 to 3,000 feet have been determined in 
the neighbourhood of the Ionian Islands and the southern 
coast of Asia Minor. 

The Black Sea seems to partake of the character of a sunk 
basin. The Russian maps give it more than 3,000 feet south 
of the Crimea, and 2,500 on the coast of Abkhasie. The 
Caspian Sea, placed on the limits of the northern plains and 
of the table-mnd of Persia, is composed of two basins. The 
northern part, as far as the Caucasus, is shallow ; it is the 
continuation of the low plains of the Volga and of the Oural. 
This limit passed, the depth rapidly increases towards the 
basis of the high chain of the Demavend. Thus, in the 
!Buropean seas the depth increases with the elevation of the 
surroimding lands. 

The line of the islands and the peninsulas forming along 
the eastern coast of Asia the numerous locked seas which we 
have already named, seem to indicate the ancient border of a 
continent. Within this line these seas have only an incon- 
siderable depth. The seas which bathe the ^.xoliax^^^sMgfi ^^V 
the Sund islands and of Southern Cbinai ftcaic^V^ «ELy«Vet«^ 
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reach the depth of 300 feet. Farther north we find scarcely 
400 or 600 feet, even at a distance of more than 100 miles 
from the coasts. The deeps of the ocean begin only outside 
of the line of the islands. 

Since Dampier, it has often been said that the sea is always 
deep at the foot of high and steep shores, and shallow at the 
edge of low coasts. 

The facts which have just been cited prove that this obser- 
vation, correct in many cases, has only a relative value, and 
does not hold good universally. Those shallow seas of 'Eastern 
Asia are edged in great part by very high lands. The massive 
point of the south of Africa ends with abrupt coasts, and yet 
it is necessary to go out more than 100 miles before findmg 
600 feet of water. According to this rule we should expect 
to find no greater depth of sea than at the western foot of the 
lofty Andes, the declivities of which sweep down so suddenly 
into the Pacific Ocean ; and nevertheless, under the parallel 
of Lima, this ocean has only 600 feet more than 40 miles from 
the coast. On the other hand, the low plains of the Landes 
of Bordeaux, on the coast of France, which he along the Gulf 
of Biscay, look out upon a sea, the bottom of which, at a short 
distance, sinks already lower than 1,000 feet. In Central 
America^ according to Humboldt, the Gulf of Mexico, 100 
miles north of Yucatan, has a depth of only 600 feet ; it is 
the submarine continuation of the plains of Mississippi 
Beyond the line of the Antilles, on the contrary, in the vol- 
canic basin of the Caribbean Sea, Captain Sabine records a 
temperature taken at 6,000 feet below the surface. 

With regard to the depths of the open sea, they are but 
still Uttle known ; we have, however, a few in the Atlantic 
Ocean. Captain C. H. Davis, U. S. N., sunk the lead 7,800 
feet in the neighbourhood of the coasts of the United States, 
about 250 miles south of Nantucket. It is the greatest that 
has been reached in the middle latitiides of the Atlantic. 
Captains Scoresby and Parry have found the bed of the Polar 
Seas very deep, but variable. Scoresby did not touch the 
bottom at 76° north latitude, with a sounding Hne of 7,200 
feet in length. Captain Ross has exceeded 6,000 feet in Baffin's 
Bay. But the most astonishing depths that have been ascer- 
tained are found in the Southern Atlantic. Captain Sir James 
Boss, as we have already stated, has found 16,000 feet west of 
Cape of Good Hope, and he has sounded with the plummet 
27,600 feet, without touching bottom, west of St. Helena. 
The first of these measures is equal to the height of Mont 
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Blanc, the second to that of Dhawalagiri. Thiis the greatest 
known sea depth, added to the elevation of highest mountain 
of the globe, gives us about 56,600 feet for the thickness of 
the layer of our globe, upon which oup- investigations have 
given some information. 

Dr. Young, relying upon deductions drawn chiefly from the 
theory of the tides, thought himself justified in assigning 
about 16,000 feet to the Atlantic, and about 20,000 feet to the 
Pacific. . D'Aubuisson believes them not to exceed from 9,000 
to 12,000 feet. Now we see that the measurements of Ross 
leave these estimates far behind. Laplace, guided by theo- 
retical considerations with regard to the general form of the 
globe, admitted that the mean depth of the seas is a quantity 
of the same order with the mean elevation of the continents, 
which, he says, does not surpass 3,000 feet. But the beautiful 
researches of Humboldt have proved that this estimate of the 
mean relief of the continents is far too high. He has sought 
to determine its true ^alue, and has found as the most pro- 
bable result the following numbers for the different conti- 
nents : — 

Mean Eleyation. 
Europe - - - - 671 feet. • 

Asia-*- - - - - 1,151 „ 
North America - - 748 „ 
South America - - 1 , 132 „ 

He consequently places the mean elevation of the continental 
lands at 1,008 feet above the level of the ocean. 

Now this number is evidently too low to express the mean 
depth of the oceans. 

Professor B. Pierce has made a calculation, which gives the 
following result. Taking as points of departure for Africa, 
the table-lands of Southern Africa, at the /oot of Lupata^ and 
estimating their height at 6,000 feet ; and for America, the 
table-lanc& of Bolivia, estimated at 12,000, the planes which 
X>afls through the respective coasts of these continents intersect 
each other at a distance of nearly a thousand miles from the 
coast of America ; that is, a third of the way across the 
Atlantic, and 7,600 feet below the surface of the oceans. If 
the points of depai'ture were taken at the summit of the 
Lupata at 11,000 feet, and of the Andes at 24,000, the depth 
would be about 16,000 feet, which perhaps is not far from the 
mean depth of this part of the great oceanic valley. But 
we see that other causes depress the level in ^orci!^ ^^t\& \/^ 
depths twice as great The basins are not, ^;\vBt^^oT^^ xcL«t«^ 
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continuations of the general relief of the continents, and 
this is otherwise shown by their conformation ; but we must 
wait for positive information for the complete solution of the 
question. 

What the measurements above indicated have settled may 
be thus summed up : — 

The seas in the neighbourhood of the continents are 
ordinarily of but Uttle depth, and seem to indicate a con- 
tinuation of the reUef of the continents. But at a certain 
distance from the shores the sounding gives suddenly great 
depths, and this abrupt transition seems to indicate the sub- 
marine border of the proper basin of the oceans. 

Certain interior seas, like the Mediterranean and Caribbean, 
are deeper than would be expected from their proximity to 
the lauds, and seem to be sunken basins, the form of wnich 
is connected with the volcanic phenomena that are often 
displayed over their whole extent, but chiefly on their 
margins, that is, on the principal line of fractures. The in- 
terior of the basin of the oceans is unequal, generally deeper 
than towards the borders. The greatest observed depth is 
in the Southern Atlantic, nearly under the parallel of the 
highest* peaks of America, and equal to the elevation, of the 
highest mountain of the globe. 

The mean depth of the basin of the oceans seems to be 
more considerable than the mean elevation of the continents 
above their surface, and appears to increase with the relief of 
the neighbouring continents. 

Level, — The ocean is presumed to have everywhere an 
uniform surface, which is called the level of the sea ; some of 
its branches form an exception to this rule, their waters being 
sometimes raised by prevailing winds and currents. Thus it 
is asserted that the surface of the Zuyder Zee is considerably 
higher than that of the German Ocean, and that the Eed Sca 
at certain seasons is more elevated than the Mediterranean. 
In the Baltic and Black Seas the level changes with the sea- 
sons, being highest in spring, when the rivers, flowing into 
these recipients, discharge the greatest quantity of water. 
But the unconfined ocean has no difference of level, it is 
unchangeable. 

I. Waves, 

Waves are produced by any cause which disturbs the equi- 
librium of the particles of a fluid. The ocean exhibits two 
kinds of waves ; one called the searwave, which is produced 



WAVES OF THE OCEAN. 115 

by the friction of the wind ; the other, termed the tide^wave, 
is raised by the attractive influences of the sun and moon. 
The height of the former in open seas depends upon the 
force of the wind, and the angle at which it impinges upon 
the surface of the water, but in confined places the heists 
and forms of waves are efiected by the resistance of the sea- 
bottom and the character of the snored. The elevation of the 
tide-wave depends upon the relative positions of the sun and 
moon with respect to the earth. 

When a gentle wind blows in a direction parallel to the 
surface of the sea ripples appear ; and if the action be con- 
tinued long the ripples will increase and become waves. 
When the wind exerts an irregular pressure obliquely upon 
the water some of the particles ftre K)rced above tne general 
level, and afford a surface upon which the wind can act, 
directly. The equihbrium now being destroyed, if the wind 
continues to blow and increase in velocity, the mightiest 
waves are produced. 

It has been ascertained that the agitation of the water ex- 
tends but a little way below the surface, except during long- 
continued stormy weather. A wave elevates itself to a certain 
height, and then gradually sinks until it is as much below the 
medium level of the sea as it was before above it. therefore 
in estimating the elevation of a wave, the height from the 
trough to the crest is taken. 

The waves of the sea are partial displacements at the sur- 
&ce, which do not extend to considerable depths, and are 
therefore totally different in chai'acter from the great waves 
of translation, in which the motion of disj^lacement of the 
partides is uniform to the greatest depth. The displacement 
of the particles of the fluid in the waves of the sea is greatest 
at the surface, and diminishes rapidly. There are generally 
on the surface of the sea, several coexistent classes of oscilla- 
tions of varying direction and magnitude, which by their 
union give the sur&ce an appearance of irregularity which 
does not exist in nature. Wnen waves of the sea approach a 
i^ore, or come into shallow water, they become waves of 
translation, and, obeying certain laws, always break when the 
depth of the water is not greater than their height above 
the level 

The largest waves known are those which occur off Cape 
Horn, and those produced by a north-west gale off the Cape 
of Gk)od Hope, some of which reach to the astonishing height 
of 30 and 40 feet. 
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*' The sea-shore after a storm presents a scene of infinite 
grandeur. It exhibits the expenditure of gigantic force, 
which impresses the mind with the presence of elemental ' 
power as subHme as the waterfiedl, or the thunder. Long 
before the waves reach the shore they may be said to feel the 
bottom as the water becomes shallower, for they increase in 
height but diminish in length. Finally, the wave becomes 
higher, more pointed, assumes a form of unstable equihbrium, 
totters, becomes crested with foam, breaks with great violence, 
and continuing to break is gradually lessened in bulk till it 
ends in a fringed margin."* 

Besides the agitation by the waves the ocean is subject to 
an undulation, called the groundstveU, which continues to 
heave the bosom of the mighty deep long after it has been 
roused by the distant storm or the hurricane. 

n. Tides. 

The most remarkable of the motions to which the ocean is 
subject^ is that alternate rise and fall of its surface, known by 
the name of the tides, which Msually take place twice in 
24 hours 60 minutes, 28 seconds, mean solar time. They 
are occasioned by the attractive forces of the sun and moon, 
particularly the latter, by which they are mainly governed. 
The particles of water moving freely among themselves with 
httle force of cohesion readily yield to any impulse. The 
moon, by attracting the waters, diminishes their gravity, so 
that they have a tendency to leave the earth, and move 
towards the attractive force, and thus they are raised or 
drawn up under the moon. 

On the contrary, the moon attracts the centre of the earth 
more powerfully than she attracts the particles of water in 
the hemisphere opposite to her ; the earth is thus drawn 
away from the water, and an elevation of the ocean is pro- 
duced on the side of the earth which is opposite to the moon, 
as weU as under her. 

This elevation being caused consecutively at different 
places, assumes the form of a great wave, which follows 
the motions of the moon as fast as the rotation of the earth, 
the inertia of the waters, and the obstructions of the land 
will permit; a similar wave, but much smaller, is caused 
by the attraction of the sun. When the action of the sun 
is combined with that of the moon, which is the case at 

* John Scott Russell on * The Theory of Waves.* 
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the time the moon is in conjunction and opposition, or 
at new and fuU moon, the solar and lunar waves, mutually 
reinforce each other, and unite in producing the highest or 
spring tides. When the moon is in quadrature, these two 
waves tend to neutralize each other, and tides of less ele- 
vation, called neap tides, take place ;• the former of these 
is the joint result or sum of the two waves, the latter their 
difference. 

As the sun and moon are perpetually changing their po- 
sitions with respect to each other and to the earth, their 
attractive influences upon the mass of waters must also be 
continually varying ; hence the differences in both the 
heights and times of high water at any particular place. 

iS every sea-port the actual time of high water on the day 
when the moon passes the meridian at the same time as the 
sun, or the interval between the time of transit of the moon 
and the time of high water on the days of full and change, is 
called the " Establishment of the port," because, this being 
established, the time of high water on any other day may in 
most cases be known.* 

Suppose, then, we find upon the surface of the earth and 
sea a number of points at which the "Establishment" (re- 
duced to Greenwich time) is the same, and draw a line through 
these points, this line will indicate the summit of a great tide 
wave at that instant, just as if we had suddenly stopped the 
wave in its progress, and traced upon the map a line represent- 
ing its summit : again, if we draw a line through aU the points 
at which the " Establishment " is an hour later, a new po- 
sition of the summit will be obtained, and the wave will have 
travelled in one hour from the position indicated by the first 
line to that indicated by the second. 

These are called ** Co-tidal -lines ; " f they are laid down on 
Map 3, and on the Map of the British Isles, No. 8. 

The only tide waves with which we are well acquainted are 
those of the Indian and Atlantic Oceans. The cradle of the 
tides is supposed to be the Pacific Ocean to the south of 
Australia, nrom which a wave advances towards the Indian 
Ocean, and, proceeding northward, enters the Bay of Bengal 
and the Persian Gulf, causing the hour of high water to be 

* A Table of * Establishments' for the ports of Great Britain and 
Irejand, is given in the Nautical Almanac, pages 580 to 583, and the 
rise of Spring and Neap tides is indicated on the Admir^its CX\»x\&. 

t They were first indicated on a chart of the nwtV^. Xstj ^vt ^Ooja. 
Lubbccl^ in the Phil. Trans, for 1831. 
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successively later at the ports on both sides of the peniDsula 
of Hindoostan. A single wave seems to extend from the 
entrance to the Red Sea along the eastern coast of Africa to 
the Cape of Good Hope. It then enters the Atlantic, tod 
stretchmg from the western shores of A^ca to the eastern 
shores of South America^ brings high water successively later 
at the different ports on these shores, reaching Cape Blimco, 
in Africa, and Newfoundland, in North America, at the same 
instant, twelve hours after it has entered the bed of the 
Atlantic. In fifteen hours after it has left the Cape, it is at 
the mouth of the English Channel, and stretches along the 
western coast of Ireland. It then divides into three branches : 
one principal branch flows up the channel, passing through 
the Strait of Dover, and in eight hours (as indicated upon 
the Map of the British Isles) is ofif the mouth of the Thames. 

A small branch advances up St. George's Channel, pro- 
ducing the enormous stream tide of the Bristol Channel; 
but the second principal branch moves with great rapidity 
along the western shores of Ireland and Scotland, flows 
round the Orkneys, thence proceeds slowly down the North 
Sea and German Ocean, and meets the iirst branch in twenty 
hours from the time that it was at the entrance of the 
channel This great wave brings high water successively 
to the harbours and rivers it passes along the coasts, at 
periods of time ranging over the twenty-four hours. Along 
the shores of South America, from Rio Janeiro to the 
Falkland Isles, a wave advances from east to west, bringing 
high tide later in going southward, as if the wave came from 
the north. On the western coast of South America the tide 
travels from north to south between the Gulf of Panama 
and the Strait of Magellan ; and on the same side of North 
America it travels from the Gulf of Panama, on the south, 
northward to Queen Charlotte's Sound. In the Pacific 
Ocean, the tide wave proceeds in the direction from east 
to west, but the heights of the tides are small, not exceeding 
two feet in the South Sea Islands. 

Peculiarities in tides occur in diflFerent places, arising from 
the interference of waves; but of all the irregularities to 
which the tides are subject, those are the greatest which are - 
occasioned by the obstacles offered by the land, to the ebb 
and flow of the waters. The height to which the tides rise is 
much greater in narrow channels than in the open sea. They 
are greatly delayed, altered both in degree and in diirection, 
and in many places accumulated, by the nature of the shores, 
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bays, gulfs, and the projections of islands and continents, so 
that they rise to heights far exceeding that which is attained 
in the open ocean. On the coasts of ^e islands of the Pacific 
Ocean there are regular tides of only one or two feet in ele- 
vation ; but on the eastern shores of Asia and the western 
shores of Europe the tides are very strong and have many 
variations. The sea is so pent up in the British Channel tJbat 
the tides sometimes rise to the surprising height of fiifty feet 
at St. Malo, in Bretagne, on the coast of France. In the Bay 
of Fundy, on the north-east of America^ there are extraordi- 
narily high tides ; a vast wave is seen for thirty miles ofi^ ap- 
Eroaching with a prodigious noise, sometimes rising in the 
ay to the height of 100 and even 120 feet : on some occasions 
the rapidity of the waters is so great as to overtake animals 
feeding on the shores. 

A tidal bore is formed when the water is so shallow at low 
water that the first waves of flood tide move with a velocity 
so much less than that due to the succeeding part of the tidal 
wave, as to be overtaken by the subsequent waves, wherever 
the tide rises so rapidly, and the water on the shore or in the 
river is so shallow that the height of the first wave of the 
tide is greater than the depth of the fluid at that place. 
Hence in deep water vessels are safe from the waves of 
rivers, which injure those on the shore. The identity of the 
tide wave, and of the great wave of translation, show the 
nature of certain variations in the establishment of ports 
situated on tidal rivers. Anjr change in the depth of the 
rivers produces a corresponding change on the interval be- 
tween the moon's transit and the high water immediately 
succeeding. It appears from observations, that the mean time 
of high water has oeen rendered thirty-seven minutes earlier 
than formerly by deepening a portion of about twelve miles 
in the channel of a tidal river, so that a tide wave which 
formerly travelled at the rate of ten miles an hour, now travels 
at the rate of nearly fifteen miles an hour. It also appears 
that a large wave, or. a wave of high water of spring tides, 
travels hster than a wave of high water of neap tides, showing 
that there is a variation on the establishment, or on the 
interval between the moon's transit and the succeeding high 
water, due to the depth of the fluid at high water, and which 
should, of course, enter as an element into the calculation of 
tide tables for an inland port derived firom those of a port on 
the sea-shore. The variation of the interval will vary witK 
the square root of mean depth of the chaxvnciV oXY^^^^^^sc. 
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Progress of the Tide-wave, — In order that the phenomena of 
the tides at different places may be readily compared together, 
charts of co-tidal lines (see Map 3) have been constructed, on 
which the time of high water at certain places may be readily 
seen. The explanation of such a chart is this : suppose the 
sun and moon to be on the same meridian, which is the case 
at new or full moon, spring-tide will then he produced. Now 
let us suppose that the coincidence of the actions of these 
luminaries in conjunction or opposition takes place at twelve 
o'clock (say on Monday), and at that instant the waters of the 
Pacific to the east of Van Diemen*s Land (say about the me- 
ridian of 165° E. long.), are sweeping under the moon, an initial 
impulse will then be communicated to the mass of waters, 
and a wave raised, which, following the motion of the moon, 
wiU proceed westward, and bring high water on the coast of 
Van Diemen's Land at midnight. The wave now travels 
northward and westward, and is off the peninsula of Hin- 
doostan at noon on Tuesday, and at one o'clock is off the 
Cape of Good Hope. It then enters the Atlantic, and, moving 
continuously northward, brings high water successively to afl 
the ports on the western shores of Africa and eastern shores 
of Ajnerica, reaching Cape Blanco, on the west of Africa, and 
Newfoundland, on the American continent, at midnight of 
Tuesday. Then, turning eastward, it reaches the coast of 
France and the mouth of the channel about four o'clock the 
next morning. Proceeding along the western shores of Ireland 
and Scotland, it passes round the north of Scotland, bringing 
high water to Aberdeen at noon on Wednesday. From this 
point it proceeds slowly, taking twelve hours to reach the 
mouth of the Thames, which it does at midnight on Wed- 
nesday. The progress of this wave round the British Island, 
as well as the rise of tide in feet, is indicated upon the Map 
No. 8. 

We subjoin remarks from Mr. Airy's Treatise in reference 
to the, co-tidal lines of the globe, as they have a special relation 
to the question of depth and its effects. 

" In all places where the circumstances of depth, &c., vary 
much in a small extent of sea, we may consider the alteration 
in the tides through that extent as following simply the laws 
of waves on which no force is acting (because the length of 
the column of water on which the sun or moon acts is too 
small to allow their attraction sensibly to modify their pres- 
sures). Suppose now that in the neighbourhood of any par- 
ticulitf coast, the bottom shelves gradually from deep sea to 
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one comparatively shallow. This would be attended, theo- 
retically, with two consequences. The first is, that the wave 
would travel more slowly, and therefore the separation of the 
co-tidal lines corresponding to successive hours would be less, 
or the co-tidal lines would appear to be crowded together on 
the map. The second is, that the magnitude of the tides 
would be much increased. And these circumstances areibund 
in places where the change in the depth was not known from 
observation ; for the usual limit of sounding is 200 fathoms, 
which is probablv a small quantity compared with the depth 
of the ocean. We may then expect that, where the co-tidal 
lines approach closely, the magnitude o^ the tides will be in- 
creased. Now this does occur. A well-marked instance is 
the Bay of St. George, in South America, in which a close 
approximation of co-tidal lines is accompanied with large 
tides. It is possible here'that the tides may be still further 
increased by the converging form of the waves. 

** Another curious effect of the same cause is the distor- 
tion of the lines produced by islands, surrounded by shoals, 
in the ocean. The shoals prevent the tide-wave from ad- 
vancing rapidly, and the co-tidal line is therefore thrown back ; 
but, conceiving the ridge of the wave to be thus bent, it is 
easy to imagine that after passing the island the two lateral 
parts of the wave will bend round it till they unite, and will 
then form a straight front nearly as before coming to the 
island. The successive co-tidal lines will have forms corre- 
sponding to the forms of the ridge of this wave at successive 
times. Of this there are several instances apparently beyond 
doubt. Thus the 1 o'clock line is thrown back by the Azores ; 
the 11 o'clock line is bent by the Bermudas, and lateral 
branches nearly meet ; the 10 o'clock line, after having been 
interrupted, just meets behind New Zealand. A similar effect 
of the same cause is the universal dragging of the wave along 
the shore." 

III. Currents, 

Causes of Currents. — The third movement exhibited in tho 
*' mighty deep" is that produced by vast marine streams 
termed currents^ which keep up a perpetual circulation of the 
ocean waters, transferring them from one hemisphere to 
another — from the Pacific to the Atlantic, and to the Pacific 
again — and from the neighbourhood of the icy poles, to the 
warm regions of the torrid zone. The caviae^ ^\>AdcL ^^*gv\^ 
the equflibrium of the ocean, producing m \\. ^Xxeajcoa ^1 
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various extent, magnitude, and velocity, are, the influence of 
tides and of winds — the expansion and contraction of water 
by heat and by cold — the evaporating power of the sun — and 
tne revolution of the earth about its axis. 

The rise and fall of the tides frequently occasion an alter- 
nate flowing of currents in opposite directions, which is very 
striking in estuaries and channels between islands, such as in 
the Orkney and Shetland Islands. Long-continued winds 
blowing in the same direction invariably produce currents ; 
this has been observed along the west coast of England and 
in the Channel, when a strong south-west or north-west wind 
has prevailed for any length of time. A north-west wind of 
any lengthened duration causes the Baltic to rise two feet 
and upwatds above its ordinary leveL 

Ajiother cause of oceanic currents is the evaporation by 
solar heat : large quantities of water raised from one tract of 
the ocean are carried to some other, where the vapour is con- 
densed and falls in the form of rain ; this, in flowing back to 
restore equihbriimi, causes sensible currents. 

The way in which heat and cold affect the watery particles 
of the ocean is, perhaps, the principal cause to which currents 
are due. Certain portions becommg heated, rise by reason 
of their buoyancy above the general surface, and are replaced 
by surrounding colder and heavier fluid flowing in beneath 
them ; the heated portions being raised above the general 
surfeu^, spread themselves with a tendency to restore equi- 
librium, and flow along the surface from the equator towards 
the poles. The particles of superficial water continue to move 
in the direction of the cold regions, until their temperature 
becomes so reduced that condensation takes place ; their 
specific gravity now being increased, they fall to the bottom, 
and move along the inferior parts of the ocean towards the 
warmer regions, again to be subjected to the same heating 
influences as before. Thus within certain latitudes surface 
currents are established from the equator towards the poles, 
and svhmarine currents from the poles towards the equator. 

Li high latitudes, also, whenever the temperature of the 
surface is lowered, a circulation of ascending and descending 
currents is produced, by which the lower pajrts of the sea are 
made to consist of colder and heavier fluid than the corre- 
sponding depths of the ocean between the tropics. 

Li consequence of some one or all of these forces, the waters 
of the ocean are put in motion, and two great currents per- 
petually set from each pole towards the equator. The ex- 
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istence of these is proved by masses of ice floating from the 
frigid to the temperate regions. Icebergs drifted from the 
North Pole have been met with at the Azores, and from the 
South Pole they have come even to the Cape of Good Hope. 
When these currents set out from the poles, they move 
directly towards the equator, but are gradually deflected in 
moving from regions where the rotatory motion of the earth's 
surface is very sHght when compared with that at the equa- 
tor, where it revolves at the rate of upwards of 1,000 miles an 
hour ; here the waters cannot immediately acquire the rapid 
motion with which the soUd parts of the earth revolve ; 
hence the whole surface of the oceaii, for about 30 degrees on 
each side of the equator, is left behind ; or in other words, it 
has a general movement from east to west, which produces all 
the e&ct of a current in that direction, and this effect is fur- 
ther increased by the constant blowing of the trade winds. 

This great oceanic current originates in the immense ex- 
panse of the Antarctic Ocean Csee Map) : first moving in a 
north-easterly direction, it reaches the American shore ; a 
small branch rounds Cape Horn, but the great stream flows 
along the American coast until it arrives off the shores of 
Peru ; it then turns towards the west, and in a belt 3,500 
miles broad, called the great Equatorial Current, commences 
within the limits of the tropics its grand tour of the Pacific 
Ocean. On reaching the south-eastern shores of Asia, the 
Indian Archipelago, and AustraHa, it is l^roken into numerous 
smaller streams ; but a large volume of water forces its way 
through the islands, and joins the great equatorial current of 
the Indian Ocean. As this stream approaches the eastern 
shores of Africa, it is again divided by the island of Madagas- 
car ; one branch flows round the north of that island, sweeps 
through the Mozambique channel, where, having dashed against 
the snores of Africa, it is joined by the other branch ; then 
doubling l^e Cape, outside of the Agulhas Bank, it enters the 
bed of the Atlantic Ocean. Proceeding northward along the 
western shores of Africa, it mingles witl^ the great Atlantic 
equatorial current, which divides into two great branches off 
Cape St. Koque, in Brazil One sets along the coast of South 
America, and before reaching the estuary of the La Plata it is 
deflected towards the east, and under the name of the South 
Connecting Current makes the circuit of the South Atlantic 
Ocean, entering the Indian Ocean 200 miles to the south of 
the Cape of Good Hope. 

The principal branch of the equatorial oxtxeoX. cjil \5aft KV 
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lantic nishes along the coasts of Brazil, Guiana, and Colum- 
bia, into the Caribbean Sea ; " it enters the Gulf of Mexico 
between the western extremity of the island of Cuba and the 
peninsula of Yucatan, here it follows the bendings of the 
Mexican coast from Vera Cruz to the Rio del liorte, and 
thence to the mouths of the ^Mississippi. The temperature 
of the Gulf of Mexico is at least 7° higher than that of the 
Atlantic under the same parallel. From this reservoir or 
caiildron of warm water, the most powerful current known — 
the Gulf Stream — pours forth at the rate of five miles an hour 
through the Strait of Florida into the Atlantic Qcean. Flow- 
ing in a north-easterly direction, it sweeps along the whole 
coast of America, and skirts the bank of Newfoundland, where 
it still retains a temperature of 8° above that of the sur- 
rounding sea ; then bending to the east, it crosses the Atlantic, 
and after flowing nearly 3,000 geographical miles, reaches the 
Azores in about 78 days. It then turns towards the Strait of 
Gibraltar, the Isle of Madeira, and the group of the Canaries, 
till, on reaching the parallel of Cape Blanco, it completes the 
round by mingling with the grand westerly current of the 
tropics, about the parallel of 21° N. lat. Thus we see that 
the waters of the Atlantic between the parallels of 11° and 
43° are kept in a perpetual whirlpool, by which a single par- 
ticle of water describes a great circuit of about 3,800 leagues 
in the space of two years and ten months. Humboldt says, 
that " we can estimate from our present knowledge of the 
swiftness of currents, that this circuit of 3,800 leagues is not 
terminated in less than two years and ten months. 

" A boat which may be supposed to receive no impulse 
from the winds would require thirteen months, from the 
Canary Islands, to reach the coast of Caraccas ; ten months 
to make the tour of the Gulf of Mexico, and reach Tortoise - 
shoals, opposite the port of the Havannah ; while forty or 
fifty days might be sufficient to carry it from the Strait of 
Florida to the Bank of Newfoundland. It would be difficult 
to fix the rapidity of the retrograde current from this bank to 
the coasts of Africa ; estimating the mean velocity of the 
waters at seven or eight miles in twenty-four hours, we find 
ten or eleven months for this last distance." This current 
may always be distinguished by its waters being more salt, 
and of a deeper blue, than the surrounding sea ; its tempera- 
ture also is greater, and there are large quantities of sea-weed 
floating upon its surface. In the centre of this great oceanic 
stream there is a mass of nearly stagnant water, covered by 
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the weed called Sargasso^ wliich the current floats in abundance 
from the Gulf of Mexico. 

" This is the situation of the Sargasso Sea, or that great sea 
of weed, or bank of fucus, which made so hvely an impression 
on the imagination oi Columbus, and which Oviedo calls sea- 
weed meadows, — ' praderias de yerva.' These evergreen 
masses of Fucus natans (one of the most widely distributed of 
the social sea plants), driven gently to and fro by tnild and 
warm breezes, are the habitation of a countless number of 
small marine animals."* 

In the 15th century the bodies of two men of unknown 
race were cast ashore upon the western coasts of the Azores, 
and, subsequently, pieces of bamboo were found on the coast 
of the small island of Porto Santo : these facts are said to 
have suggested to Columbus the idea of land beyond the 
western ocean, and led to the discovery of America. Fruit 
trees, plants, and seeds belonging to the torrid zone of 
America are wafted every year to the western shores of Ireland 
and Norway. Some years since, the timbers of a vessel that 
was wrecked near Jamaica were found on the shores of Scotland. 

The heat of this great body of water, which is k^pt up by 
constant and rapid supphes of warm water from the south, 
has an excess of 6° above the mean temperature of the Bay 
of Biscay when it reaches that sea : this warmth must tend 
greatly to moderate the cold of winter in the countries of 
Western Europe, and there can be httle doubt that the chmate 
of America is materially aifected by the same cause. 

The narrow currents or true oceanic rivers, some of which 
carry warm water into higher, and others cold water into 
lower latitudes, may all be classed into constant^ periodical, 
variable^ counter, ana drift currents. Constant currents are 
produced by the combined influence of winds, differences of 
temperature in the waters of the ocean, the rotation of the 
earth, and variations of atmospheric pressure. Periodical 
currents are due to, the action of tides, land and sea breezes, 
and monsoons. Variable currents are occasioned by tides, 
winds, and the melting of ice in the polar regions. Counter 
current is a name given to a stream that flows alongside, and 
in opposite directions to, other currents. Drift currents are 
the effect of permanent and prevaiUng winds upon the surface 
of the sea, impeUing the water to leeward, until, meeting 
with land or sand-banks, its progress is stopped, and an accu- 

♦ Humboldt's * Cosmca' 
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mulation of water takes place : this gives rise to what is 
called a stream current, which carries off the collected waters 
to restore the equihbrium of the surfiEuse of the ocean. Each 
of the great oceans has its system of currents : the jKHsition 
and direction of the principal of these will be found indicated 
upon the map. They perform an important part in the 
economy of nature, causmg an exchaDge of the waters of the 
different regions of the globe, thereby tempering the climate 
and moderating alike an excess of heat or cold. 

The subject is one of interesting inquiry and of the greatest 
importance in navigation. The mode of ascertaining the 
direction of currents is by ** Track Bottles," which are thrown 
overboard in the ocean: Upon comparing the pla<^ where 
they have been cast in with that in which they have been 
taken up, the direction of the current becomes known. 
** Bottles thrown overboard, with a label inside containing the 
date and latitude and longitude of the spot where cast into 
the sea, afford ready means of detecting tne current if picked 
up afterwards, and ships would do well frequently to expend 
a few empty bottles in this way. In the event of meeting 
auy such drifting at sea, they should be picked up, their 
contents copied, and the date and position of the spot added 
to the label and carefully re-sealed ; they should then be re- 
turned to the ocean, and a copy of the laoel forwarded to the 
hydrographer."* 

IV. General Remarks on the Influence and Aspect of (he Ocean, 
The ocean is the broad highway of nations, tending to unite 
all the people of the earth into one great family, and serving 
to equalize the comforts of man all over the world, by wafting 
the productions of one country to another, exchanging the 
delicate products of tropical climes with the coarser necessa- 
ries of the' temperate zones. By penetrating the interior of the 
Continents it opens np an easy means of communication be- 
tween the inhabitants of inland regions and the most distant 
parts of the globe. The lands deeply indented by the sea have 
always been the cradles of civiUzation ; Egypt, Greece, and 
Rome in ancient times, and the nations of Western Europe, 
with " our own happy isle," in modem times, illustrate this 
remark. By its tendency to preserve an equal temperature 
throughout, it moderates the heat and cold of countries bor- 
dering on the sea, the currents established in it bearing the 

t Captflin Beechcy, R.N., in the * Admiralty Manual of Scicntitio 
Inquiry.* 
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warmth of the tropics perpetually towards the poles, and the 
cold of the poles towards the tropics. Its waters abound with 
fish and amphibious animals, which in many countries supply 
a large portion of the food of man. It is in itself a mine of 
salt, and it furnishes some of the most valuable articles of com- 
merce. By its saltness, and the ceaseless motion of its tidal 
waves and currents, it becomes an incorruptible reservoir of 
waters, which receives and preserves those flowing from the 
land, and returns them in vapours and showers, without which 
all animal and vegetable Hfe would perish. It is the great source 
of the rains that descend to fructify and nourish the earth, and 
in a thousand ways it ministers to the existence and comfort 
of man. 

Throughout the whole range of universal nature there is no 
earthly object more calculated to impress the mind with the 
majesty and omnipotence of that Great Being who holdeth 
"the waters in the hollow of his hand" than the deep un- 
boimded ocean. Under whatever aspectit appears, it tends to 
expand the soul and fill the mind with ideas of grandeur and 
power. Standing on the sea-shore when the ocean is taking its 
rest, the eye roams far and wide over its mirror-like surface, 
reflecting the pure Ught of heaven. At times it is seen per- 
fectly cahn amid the sunshine of a bright summer's day, or 
sleeping beneath the pale moon, its vast expanse broken only 
by gentie ripples iust enough to reflect long lines of dazzUng 
sfivery light as tney chase one another towards the shore. 
At other times its broad bosom heaves with long deep 
rolling swells, moving with slow and stately step, and breaking 
in snowy foam upon the far-extending shore. These heralds 
come to our peaceful shores, proclaiming victory, and telling 
us of Ocean's triumph over the storm that roused his strength 
some thousand miles away. 

But it is only when the ocean is angry, when it has been 
worked to fury by the raging winds, that the mind grasps 
anything approaching an adequate idea of its awfiil grandeur. 
Hoary with the tempest, its giant waves roll after one another 
in quick succession, and in huge breakers dash with resistless 
fury and the voice of thunder against the rock-boimd shore, 
sending aloft showers of feathery spray. 

If such are the aspects of the ocean witnessed by landsmen, 
how much more striking and subhme must they be to those 
** that go down to the sea in ships, that do business in great 
waters : these see the works of tne Lord, and his wondare. Si^. 
the deiep." 

J 
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Inland Waters. 
Springs^ Rivers, Lakes, 

Springs, — ^The waters which fall upon the land in showers 
.or snow flow partly into the beds of the streams, which 
convey them to the ocean. But the greater part collects in 
basins and forms lakes, or sinks into the soil, and the cavities 
beneath the surface of the earth, and forms reservoirs, from 
which it issues in springs. Some of these flow constantly at 
all seasons, and are called perennial springs. Others diminish, 
and finally cease to flow in the dry season. Others, still, are 
intermitting, and cease to flow at certain periods of the year, 
or of the day, without any visible cause, and are called inter- 
mitting springs. The periodical fountain of Como, described 
long since by Pliny, rises and falls every hour. At Cohnar, in 
France, there is a fountain which rises and falls eight times 
in an hour. Others are found which rise and fall with the 
tide, although they are often at a great distance from the sea. 
The most remarkable tide springs are those of Languedoc, in 
France, Torbay and Buxton in England, and GaUicifv in Spain. 

Most springs rise to the surface of the earth, and flow 
gently forth. But there are many, and especially mineral 
springs, that burst forth with great noise and violence, and 
some, like the Geysers of Iceland, throw up a column of 
water to a considerable height. The spouting springs of 
Iceland vary in their temperature from that of the air to 
that of boSing water. They throw out jets of water, at 
irregular intervals, to the height of 90 and sometimes even 
200 feet, with a noise Hke that of cannon. The force is so great 
that heavy stones cast into the openings are instantly thrown 
out to a great height. The Great Geyser rises from a basin 
fifty feet in circumference, formed by the silex, or earth of 
flints, deposited from the water. In some parts it is loose and 
earthy, or sihceous tufa ; but in others it is compact and 
hard, resembling the stone called opal. 

Or. digging into the earth we find almost everywhere beneath 
the surface, though at various depths, permanent springs 
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sufficient to supply a well If we bore a hole beyond the sur- 
face-springs to the depth of one or a few hiindred feet, in a 
suitable spot, we shall generally strike upon reservoirs or 
«prings lying beneath impervious beds of clay or rock, which 
throw up their water to the surface, and sometimes to some 
distance above it. These are called artesian wells (so called 
from Artois in France, where they were first sunk), and have 
been found of great value in the oases of the desert, the 
mountains of Germany, and other places destitute of springs 
near the surface. Artesian w^ells have long been common in 
China and Egypt, and maintain fertility where there would be 
a desert without them. In the German Jura they furnish 
streams which turn mills, and which have the advantage of 
never freezing in winter. In the state of New York, and the 
region of salt springs, they are bored, as they have long been 
in China, to form brine springs for the manufacture of salt. 
There are several artesian wells in London and its neighbour- 
hood. 

The quantity of water in springs is various. St. Winifred's 
Well, or the Holy Well, in Ireland, throws out twenty tons of 
water in a minute, and seems like the bursting forth of a sub- 
terraneous river. A few, like the Fountain of Petrarch, at 
Vaucluse, in the south of France, are so abundant as to pro- 
duce a river at once. But they are generally only sufficient to 
form a Uttle rill. The magnificent fountain of Vaucluse is a 
spring of dark-blue water, of unfathomable depth, rising in a 
cavern, and issuing through an arch, from which it pours forth 
as from an urn. in the season of high water it throws out a 
stream capable at once of turning a mill and at a little distance 
forms the River Sorgne, which is navigable for boats. 

The water of springs is seldom perfectly pure, as they 
generally dissolve sonie portions of the mineral substances 
they meet with in the earth. It is this that often renders the 
water unfit for washing, or " hard,^^ as it is termed, in distinc- 
tion from the " s(/^," or pure water of rains and particular 
springs, which will dissolve soap without curdling. Most 
springs contain some portion of Ume, and many so much that 
they deposit a cnist of limestonos, or spar, on their banks 
and the twigs of trees, or other substances which fall into 
them, as is very common on the mountains of Switzerland. 
Others contain silex, or other minerals, which they deposit 
in the same manner, and which take the form of substaiices, 
or even of moulds, put into them. They are called petrifying 
springs when they destroy a substance and <io\ix^x\. '"^ \s!^ft 
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stone, as in the case of petrified wood ; or incrusHng aprinaSf 
when they only cover snells, twigs, &c., with a crust of the 
mineral held in solution. The waters of Loueh Neagh, in the 
north of Ireland, petrify hard woods when left in them for 
some time. 

In many springs- of hmestone mountains a twig wiU be 
incrusted with lime in a few days, and in the Qeysers with 
silex. In the warm springs of St. Filippo, in Tuscany, there 
is so much Ume, or calcareous matter, that moulds of coin or 
medds are soon filled with a corresponding medal in solid 
Hmestone. The waters or springs of the D^ube have con- 
verted the timbers of the bridge built by the Roman Emperor 
Trajan into.soUd agate. Springs which pass through beiis of 
salt become so impregnated with it that salt is made from 
them*. Brine springs and wells are numerous in the Western 
United States. Some rise to the surface, forming what are 
there called salt licks, on account of their being resorted to 
by wild animals to procure the salt.- Other springs contain 
sulphur, iron, and other mineral substances or gases, which 
are medicinal, and render them useful in the cure of diseases. 
They are called mineral springs. 

The temperature of perennial springs of moderate depth is 
generally aoout the same as the average heat of the climate, 
of the country in which they are situated ; and hence they 
appear cold in summer, and are warmer in winter than the 
surrounding atmosphere. Some springs, however, are warm, 
and others very hot, and are found useful as remedies in 
particular diseases. Wai^m springs are, therefore, classed 
among mineral springs, and will be described imder this head, 
although they sometimes contain no mineral matter. 
Mineral Springs. 
Mineral springf^ as already stated, are distinguished from others by 
their temperature or their ingredients, and their usefulness as remedies. 
They frequently contain substances and possess qualities which render 
it almost impossible for the chemist to imitate. It is also remarkable that 
most of these springs do not change their qualities from age to age, 
except that some may vary for a sht)rt period from the effects of rain 
or drought. Many known in the time of the Romans are still noticed 
for the same properties, and are useful in the same diseases as at that 
period. Earthquakes have the most sensible and sudden effects upon 
them. One of the springs of Carlsbad, in Bohemia, lost its heat at the 
time of an earthquake ; and a similar change took place in the waters 
of Buda and Toeplitz, in Hungary, and in some others, during the 
great earthquake of 1755. 

The principal classes of springs are the hot and warm springs ; the 
snlphureouBy containing sulphur, or sulphureous gas ; the chafybeate^ or 
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those containing iron ; the saline^ impregnated with vaiioas salts ; and 
the aerated, which sparkle like fermented li(^uor8, from the fixed air or 
carbonic acid gas they contain. Many springs have several of these 
qualities united. Inaeed, it is not uncommon to find a watering place 
in which three or four varieties occur at a short distance from each 
other, as in the springs of Ballston and Saratoga, in the United States. 
It is stated by Brogniart, the mineralogist, that the mineral springs of 
primitive regions are almost always warm, and often have a high tem- 
perature. Some of these rise from beneath the granite and other pri- 
mitive rocks. The principal substances found in &em are sulphuretted 
hydrogen, or sulphureous gas ; carbonic acid gas, or fixed air ; soda, lime, 
and a little iron. In those which are found in secondary regions, car- 
bonic acid is more rare, and lime and saline substances are the prevail- 
ing ingredients. Those of alluvial regions are usually cold ; and the 
principal minerals dissolved are carbonate and sulphate of lime, sul- 
phate of magnesia and iron. 

Many of uie hot and warm springs are impregnated with mineral 
substances ; indeed, few of them are pure. Their usefulness frequently 
dei>end6 in a great measure upon their heat, and they are much em- 
ployed in the cure of diseases. Volcanic countries usually abound 
with these springs. The boiling springs of Iceland have already been 
mentioned. Naples has several in its neighbourhood, and they are 
generally abundant in Italy. The baths of Pisa and Lucca are cele- 
brated. Mexico abounds in hot springs, from its volcanic character ; 
and ^ey are particul^Iy numerous* in a tract of 40 square leagues 
north of Valladolid. On the plain of JoruUo is a hot, sulphureous 
spring, which supplies a brook twenty-four feet wide. The hot wells 
in the province of Guanaxuato have a temperature of more than 200^ 
of Fahrenheit. 

Bath, in Somersetshire, contains the most remarkable hot springs, 
forming five baths, from 93° to 117° of temperature, they are the resort 
of invalids from all parts of the kingdom. At the hot wells of Bristol 
the spring issues from a clifi* on the bank of the Avon, with a tem- 
perature of 70° or 72°. Buxton and Matlock, in Derbyshire, are also 
noted for warm baths. 

Warm springs are numerous in the middle and south of Europe. 
France has a number, of which Barreges and Bagneries are most m- 
quented. Barreg^ contains saline and sulphureous, as well as hot, 
springs, from 73° to 120° of temperature. At Bagneries there are 
thirty* two springs, formerly known to the Romans, from 80° to 123° 
of temperature. Thesprings of Aix, in Savoy, are also much esteemed. 
In Germany, Aix-la-Chapelle, near the borders of the Netherlands, in 
the Prussian dominions, has five hot springs, used in bathing, the 
most celebrated and most frequented in Europe. The hot baths of 
Baden, in the duchy of this name, of Wiesbaden, in Nassau, and of 
Baden, in Austria, are also celebrated. Bohemia and Hungary have a 
number of warm springs. Carlsbad, in Bohemia, contains several, 
discovered by Charles IV., from whom the town received its name. 
Toeplitz is one of the principal watering-places in Germany. The 
name, signifying '* warm springs," is applied to several villages, like 
Gennan bad or baden, which signifies '* bath." In Switzerland, there 
are valuable warm baths at Leuk, on the Rhohe, at Badexi^ \si Njc^^ssS!^ 
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Pfeffera, in St. Gall, and other places. Spain and Portugal have uume* 
reus warm springs, which are called caldas. Thev are found in Spain 
at Alicant, and in Murcia, Grenada, &c. Those of Almeria, in Grenada, 
are the most noted. Around the Black Sea there are numerous warm 
springs. At Broosa, in Asia Minor, at the foot of Mount Olympus, 
there are celebrated warm baths. 1 he water is scalding as it issues 
from the springs. There are a number in different parts of the city ; 
and hot and cold springs, in several instances, issue ver^ near each 
other. On the east of the Black Sea, Teflis is remarkable K>r the warm 
sulphureous baths, from which it derives its ntime and its existence. 

Sulphureous springs are frequently found containing a sulphureous 
gas, termed sulphuretted hydrogen, which renders the taste and odour 
offensive. Sulphur is often deposited on the borders of the springs, 
or in the channels through which they flow. They are particularly 
useful in eruptions and disorders of the skiu. Those of Harroweate, 
in England, are much frequented. Many of the warm springs whidi 
have been mentioned are sulphureous also. 

Chalybeate Springs^ or those which contain iron, are found abundantly 
in every country, in consequence of the general difiiision of this metal 
on the earth. Ihey may be discovered by means of the oxide of iron, 
often called yello 4^ ochre, which their waters deposit, wherever they 
flow, and which stains white cloth, if washed in them, fi^ is a cele* 
brated wutering place in the Netherlands, well known to the Romans, 
from which the name Spa has been used as a general appellation for 
mineral springs. It has six or s^ven chalybeate springs, which issue 
from a hill near the town. The watcis are exhilaratjug and pleasant 
to the taste. At Pyrmont, within the limits of Hanover, there is 
ano^er valuable chalybeate spring, highly impregnated with carbonic 
acid gas. Tunbridge Wells contains the most celebrate! chalybeate 
springs in England, and Brighton also has chalybeate waters of much 
value. 

Saline Springs. — Among the saline medicinal springs of Europe those 
of Cheltenham and Epsom, in England, are among the most remark- 
able. They are purgative in their quality. Setters, in Germany, is well 
known throughout Europe for iis aerated saline waters, commonly 
called Seltzer, and has given name to the artificial waters of this kind. 
Great quan^i ies are exi orted to other countries. Many of the saline 
and chalybeate springs already mentioned are impregnated with car- 
bonic acid gas, and thus rendered very exhilarating and more medici- 
nal. The Unite 1 States have numerous and valuable mineral springs, 
of various qualities. 

The celebrity of many of the mineral springs described has given 
rise to considerable villages, like Balls'on and Saratoga, in the United 
Spates; or even large cities, like Spa, in Germany, and Bath, in 
England, whi-h are entirely supported by them. Instead of being 
visited by invalids only, they have become fashionable resorts, dis- 
t nguished by gaiety and amusements during the season for using the 
waters. 

Rivers. 
Rivers are currents of water flowing in open channels 
through the land. They are formed by brooks and rivulets, 
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whose collected waters they pour into the ocean or some 
great inland lake. Every shower produces temporaiy streams, 
but permanent rivers are formed only from springs, the snows 
and glaciers of mountains, or from lakes. 

Sources, — A single glacier often supplies water enough to 
form a considerably stream ; and one spring, hke that of Vau- 
cluse, may produce a river. But the sources of a river gene- 
rally comprise a number of springs or rills. Most of the large 
rivers have their head waters in mountainous regions. The 
small rills that trickle down from the tops and sides of moun- 
tains generally imite their waters and form streams, or if the 
ground be level, they collect in a lake from which the stream 
flows. The streams, again, roll through the chasms or deep 
rocky recesses of the mountains, or leap over precipice^, form- 
ing in their descent every variety of waterfall ; rolling on into 
the valleys they join and form rivers, enriching and fertiUzing 
the country through which they flow, till they meet the ocean, 
and there expand into broad estuaries that become the chan- 
nels of extensive commerce. 

The magnitude of rivers depends upon the length of their 
courses, the area of their basins, the number of their affluents, 
the rain-producing character of the chmate, and their connec- 
tion with lofty ice-clad mountains or table-lands ; but gene- 
rally upon the extent of the basin whose waters it receives. 
This may be seen by comparing the various rivers of the earth 
ou the map. The basin of the Amazon is the most extensive 
in the world, and the stream is unequalled in magnitude. 
The Rhine, which rises in the loftiest mountains of Europe, 
lias a smaller basin tlian the Volga, and is far inferior to that 
river, which rises, in hills only 1,200 feet high, but its basin 
occupies an area of 520,000 square miles. Streams often flow 
from the same mountains or highlands into diflerent and 
distant seas. Thus the Alps send their waters to the North 
Sea> the Baltic and the Mediterranean. The streams which 
rise in the Rocky Mountains flow to the Arctic Ocean, Hud- 
son's Bay, the Gulf of Mexico, and the Pacific Ocean. Hence 
the sources of rivers are often so near each other that goods 
can be conveyed easily from one to the other. The passage is 
called a portage, and, in many cases, becomes an important 
channel of commerce. In other casos, the sources are united, 
especially at high water, as in the Illinois and Chicago Rivers of 
Illinois, so that boats pass from one to the other. Doudas found 
a lake on the Rocky Mountains, which flows on the East into 
the Saskatchawan River, and on the West VTi\.o\Jcia Vi^>x\s^^»• 



184 PHYSICAL GEOGRAPHY. 

The margin of land separating one basin ft'om another is 
called the water-parting or water-shed ; this, in some cases, m 
a mere ridge line like the top of a house-roof, from which the 
waters diverge and flow down in opposite directions. The 
river basins indicated upon the map (Wo. 3^ are those tracts 
included between the faint dotted Imes, which lines represent 
the water-parsings. The line of sources, or the toater-shed of 
streams flowing in opposite directions, is not always on moun- 
tains, or on the highest points of elevations. Thus the water- 
shed which forms the boundary, by treaty, between France 
and Spain, lies north of the hidiest chain of the Pyrenees ; 
and the great water-shed of Eastern Europe, between the 
Volga and the streams flowing into the Baltic^ is found in the 
swamps of Western Russia. 

Sometimes the sources of streams are so mingled in the 
same highland or table-land, that the current of one river, in 
its course, passes by the source of another, flowing in an oppo- 
site direction, as in the Rivers of Maine and Canada. Such 
streams are said to interlock. 

The course of rivers signify the direction in which they flow 
along the regular line of descent of their vallevs. But as these 
valleys are sometimes separated or crossed by mountains, it 
may either form a series of lakes, with narrow outlets or falls 
between them, as iu the St. Lawrence, or it may pass through 
a chasm in the mountain barrier, and thus, in appearance, 
though not in reality, leave the line of descent, as in the 
Hudson, the Missouri, the Amazon, and many others. By the 
bed of a river is meant the channel it has excavated for itself 

The whole extent of country drained by a river, that is, the 
whole of the slopes which contribute their waters to the for- 
mation of a river, is called its hydrographical region, district, 
or basin. The developement of a river is its length from its 
source to its mouth, including all its turnings. A sudden 
change in the level of the bed of a river produces a rush or 
fall of water. When a river flows down a steep but regular 
descent, it forms rapids ; when it falls over a precipice, it forms 
a cttaract ; and when it falls over several successive descents, 
it is often called a cascade. All these rapid portions of a river 
are aJso called falls ; but this name is most frequently given 
to cataracts and cascades. 

Large rivers, having their sources in elevated regions, are 
generally described in three portions, — the upper course, cha- 
racterized by the union of waters ; the middle course, forming 
the main body of the stream ; and t?ie lower course, connected 
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with its mouth. The upper course is usually shallow and rapid, 
abounding in falls, and seldom navigable. The middle course 
is commonly deeper and more tranquil, winding through 
a serpentine channel, and navigable for boats with few inter- 
ruptions. The Imver course is generally a powerful, but often 
a sluggish stream, navigable for sea-going vessels, and fre- 
quently spreading into numerous channek and branches, or 
forming a delta. 

The regularity, number, and extent, of these divisions vary, 
of course, with the character of the country through which a 
river flows. Where a mountainous region touches on the sea, 
as in Norway, the streams are mountain torrents, with an 
upper course only ; but where a terrace, or a moderate decUvity, 
intervenes between the highlands and the lowlands, we find 
all these divisions distinctly marked. Streams which rise 
from regions of moderate elevation, like the Volga, have a short 
and tranquil upper course, and often a long middle course. 
The extent of the lower course depends on the breadth of the 
lowland through which it flows. The streams of table-lands 
frequently form the upper part of rivers which empty in the 
lowlands. But so long as they flow upon the plains, they are 
naturally tranquil streams, and their most rapid and turbulent 
portion will frequently be in the middle, or at the end of their 
course. 

Descent and Rapidity of Rivers. — ^The descent of streams, in 
their upper course, is often very great. In the Andes, many 
streams rise at an elevation of 8,000 or 10,000 feet above the 
leve) of the sea, and flow through deep valleys, or chasms, 
which they fill with their waters, until they issue from the 
mountains, at the height of 1,000 or 2,000 feet. The Rhine, 
the Reuss, the- Tessino, and other streams of the Alps, fall 
from 3,000 to 4,000 feet in a few stages, in their mountain 
course. The current of a river is at first occasioned by the 
weight of the waters descending a dechvity. But the pressure 
on the lower portions of tlie stream, produced and maintained 
by this, often pushes them on rapidly, over ground that has 
very little descent, in their middle and lower courses, as in the 
Amazon and the Rhine. . The Rhine, which falls 4,000 feet 
before reaching Basle, descends only 555 feet, or 2^ feet in a 
mile, between Basle and Mayence. The Seine, in its lower 
course, falls only one foot in a mile ; the Amazon, which fall^ 
10,000 feet in its upper stream, descends only 40 feet ill 
the last 400 miles of its course, or 1-lOth of an ixvck \i^ Vk 
mile ; and the Paraguay falls only l-^^xd oi aam^, ^^V 
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withBtandiiig the diminished rapidity of the current in the 
lower coui-se of a river, it is often so powerful that its 
waters may be distinguished from those of the ocean, at some 
distance from the shore, especially during a flood, as in the 
Amazon and Orinoco. Columbus foimd his yessel in the 
fresh water of the Orinoco, before he discovered the con- 
tinent of America. The waters of the Amazon are said to 
remain fresh for 240 miles from the coast. A British fleet 
occasionally found fresh water at the mouth of the Rhone, at 
some distaiice from the shore ; and the mud of the Missis- 
sippi discoloura the sea water, out of sight of land. 

The velocity of a river depends upon its volume of water, 
the form of its channel, the slope of its bed, and the nature 
of its windings, which cause the stream to be retarded by 
impinging against the banks. The rapidity of a stream is 
various in the different parts of its course. The average 
rapidity of the Ehine, the Ganges, and the Nile, in their 
middle course, is from three to four miles an hour ; that of 
the St. Lawrence, in its lower course, about thxee miles. 
Where a narrow passage, or sudden descent, produces rapids, 
or a river is swollen by a flood, it is often three or four tunes 
as great. In rivers which have numerous windings, the 
current, striking against the bank, is often, in part, thrown 
back, and forms a counter current, or eddy which flows up 
along the shore for some distance, and aids boats in ascend- 
ing the stream. In general, the rapidity of rivers which have 
a serpentine course, is less than that of those which flow in a 
straight channel, and the difficulty of navigation upward is 
thus diminished, although the distance is increased. 

Urdon of It (vers. — The basins of rivers are sometimes so 
nearly on a level that their waters flow together, usually in 
the middle or lower course. Thus the Cassiquiare, a Itu^ge, 
navigable stream, unites the Orinoco with the Rio Negro, a 
branch of the Amazon, so that these two great rivers are 
connected. This kind of union occurs most frequently in 
such as pursue nearly a parallel course, as in the Pegu and 
Ii'rawady, tl\e Mecon and Cambodia, and the Ganges and 
Brahmaputra, of India. It is found, also, in those whose 
sources are near each other, but which separate widely in 
their middle courses, and unite in their lower courses, as m 
the Euphrates and Tigris, and the Hoang-Ho and Yang-tse- 
kiang, of China. Such rivers are called twin streams. The 
Euphrates and Tigris inclose the region called Mesopotamia 
The corresponding region of China is called by the natives, 
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"The Central Flower," or "Jewel of the Kingdom," on 
account of its fertility. 

Irrigation by Rivei's. — ^The waters of rivers are sometimes 
spread over a ooimtry by means of canals, in order to irrigate 
it more fiiUy. They are not, however, in general, confined to 
their beds, but spread int>o the soil on both sides, and thus 
supply a considerable tract of country with that permanent 
moisture which secures it from drought and barrenness, 
even in hot regions, as in Egypt. This is proved by the 
water being found for some distance from a stream, on 
digging down to its level This distance varies with the 
magnitude of £he stream and the nature of the soil. In 
Egypt, traces of the Nile are found at the distance of two 
days' journey ; and Strabo observes, that all Egypt is the 
property of the Nile, from being thus penetrated by its 
waters, and rendered a fertile oasis between two deserts. 
While the spreading of the waters beneath the surface of 
the earth extends the beneficial influence of a river, it di- 
minishes in proportion to the quantity of water in its bed, 
and renders its course less rapid. The Gihon of the Sea of 
Aral diminishes visibly as it proceeds, on this account. 
Where the soil is very sandy or porous, it sometimes absorbs 
the water so- rapidly, and allows it to evaporate so fast, that 
the stream is lost imperceptibly, or terminates in a lake of 
greater or less size, where it evaporates, without reaching the 
ocean. Numerous streams are thus lost in the dry plains of 
South America and Asia, and in the Great Desert of North 
America, and are called steppe rivers. Those of the Caspian 
Sea, and the Sea of Aral, belong' to the same class. In 
countries abounding in chasms and caves, as is usual where 
limestone prevails, rivers sometimes sink into them, and 
disappear. Most of them rise again at some distance. The 
Khone is thus lost, soon after leaving Switzerland, and rises 
again at the distance of 300 feet. The Guadiana of Spain 
pursues a subterranean course for several miles; instances 
of the same kind occur in Europe. 

Mouths of Rivers. — Streams which pursue their course to 
the sea are called oceanic rivers, and terminate in mouths 
whose character varies with that of the coast. On a high, 
rockv coast, it is generally a single deep channel or bay, hker 
the friths of Scotland, and the deep fiords which form the 
mouths of the rivers in Norway. On low coasts, bordered 
with sands or marshes, the force of the waves, and of the 
current^ is so checked by the sea, that tlie xVnqtc^ %<b\i^x^^ 

\'^ 

J 
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deposit the sand and mud which they contain, and form bars 
which render the entrance shallow, or sand-banks, which 
inclose a lagoon, as along the coasts of the United States, and 
of Kiissia, and South America. On some coasts of this kind 
the alluvial soil, held in suspension by rivers, gradually settles 
down as the currents slacken, and forms portions of land 
termed Deltas, so called from their triangular shape, resem- 
bling the Greek letter il. At the mouths of the Qanges, Nile, 
Volgo, Khine, Mississippi, and Orinoco, there are large deltas, 
and those of the Brahmaputra, Po, and Rhone, are of conside- 
rable extent : there are deltas also in the Adige, Brenta, Isonzo, 
and TdgUamento. 

Water of lUvers. — In their rapid mountain course rivers 
generally tear away, and carry with them, not only earth and 
sand, but fragments of rock, which are reduced first to 
rounded pebbles, and a part of them at length, to sand and 
soil.* Hence the water of a river is seldom clear in its upper 
course, but, on reaching the middle course, where it flows 
more gently, and especially where it expands into a lake, it 
deposits these substances, and becomes clear, often with a 
beautiful blue colour, like that of the deep sea or the lofty 
rfaciers ; as in the Rhone, where it issues from the Lake of 
Geneva. In its course, it also deposits lime, iron, or other 
mineral substances, which may have been dissolved in its 
springs, and thus becomes the purest kind of water. The 
water of the Thames, the Elbe, the Delaware, and the Mis- 
sissippi, preserves its sweetness longer at sea than that of 
springs. Streams which flow from, or pass through, regions 
strongly impregnated with salt or acids, are often rendered 
impure. Thus many of the steppe rivers of Asia and South 
America are rendered excessively salt, by the salt plains 
through which they pass. The Rio Vinaigre, rising from a 
volcano in South America, is so sour as to destroy fish that 
enter it. The Rio Vinaigre (or Vinegar River) rises on the 
sides of the Volcano Purace, above the city of Popayan, and 
forms three fine cascades, one of which is 300 feet in height. 
It was found by Humboldt so strongly impregnated with 
sulphurous acid, as to destroy the fish for a distance of 
twelve miles. Similar but smaller streams sometimes flow 
from the volcanoes of Java, and destroy the vegetation in 
their course. Some entire streams partake of the impreg- 
nation and the petrifying qualities belonging to the springs 
already described. The Anio, as it falls over the rocks of 
Tivoh, near Bome, produces stalactites of calcareous spar, 
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from the foam of its cataracts, and forms a bed of limestone 
beneath, by its deposits. 

Oceanic rivers are those which pour their accumulated 
waters into the sea. The Pacific, though the largest ocean of 
the globe, has but few rivers of long courses falling into its 
immense basin. The basins of the Atlantic, Arctic, and 
Indian Oceans receive most of the continental streams, — 
some of the mightiest floods discharging their waters into 
these vast recipients. Continental rivers are those which never 
reach the ocean, but fall into lakes unconnected with it, or 
are absorbed and lost in swamps, marshes, or sandy desertis. 

Notwithstanding a much smaller extent than that of the 
Old World, the New possesses the largest rivers on the earth ; 
the richest in waters, those whose basins occupy the vastest 
spaces. Where can we find, on the surface of the globe, a 
nver equal to the mighty Maranon, that giant among the 
rivers of the earth, gathering its waters from a surface of a 
million, and a half square miles, and bearing them to the 
ocean after a course of nearly 3,000 miles. This mighty 
monarch receives in his progress the homage of tributaries, 
each of which, by its greatness and the abundance of its 
waters, would suffice for the wants of a whole vast country. 
Such are the Ucayale, the Rio Purus, the Rio Negro : above 
all, the Madera, rivalling in importance the river to which 
it yields the honour of givino; a name to their imited waters. 
The farther it advances in its majestic course, the more its 
proportions increase; and before arriving at i^e ocean, its 
broad sheet, from the middle of which the eye cannot reach 
the banks, seems rather to be a freshwater sea, flowing 
sluggishly towards the ocean basin, than a river of the con- 
tinent. 

"This noble stream, which exceeds in magnitude the 
largest rivers in the Old World, takes its rise from two 
sources, the one of which is found in the glaciers of Lauri* 
cocha (one of the loftiest of the Cordillera range), the second 
in the snowy summit of Mount CaiUoma, in the same lofty 
chain. Swelled by the tributary streams of the Yupura and 
the Rio Negro on the left bank, and by the Yavari, the Yutay> 
and the Yuma, the Mugua, the Rio de los Capanachuas, and 
the Pachira, on the right, it flows for a long period through 
mountain gorges of prodigious depth and surpassing beauty. 
After emerging from the Andes, it winds in a lazy current 
through the immense savannahs of South America, and doea 
not reach the ocean till it has run a cowc^ ol ^\Xi V^^i^^^^^. 
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after its junction with the Rio Negro. From its source to the 
sea is 1,035 leagues, or 2,700 miles. Its breadth, after it 
emerges into the plain, is generally from two to three miles, 
and its depth is seldom less than eighty fathoms. After its 
junction with the Xuaga, however, its expanse becomes so 
great that in mid-channel the opposite coasts can hardly be 
seen, and it flows in a vast estuary, so level that the traces of 
the tide are seen at the distance of 250 leagues from the sea 
coast. A vehement struggle ensues at its mouth between the 
river flowing down and the tide running up ; twice every dajr 
they dispute the pre-eminence, and animals equally with 
men withdraw from the terrible conflict. In the eJiock of the 
enormous masses of water, a ridge of surf and foam is raised 
to the height of 180 feet ; the islands in the neighbourhood 
are shaken by the strife ; the fishers, the boatmen, and the 
alligators withdraw trembling from the shock. At spring 
tides, such is the vehemence of this collision, that the oppo- 
site waves precipitate themselves on each other like- hostile 
armies ; the shores are covered to a great distance on either 
side with volumes of foam ; huge rocks, whirled about like 
barks, are borne aloft on the surface ; and the awfiil roar, 
re-echoed from island to island, gives the first warning to the 
fer-distant mariner that he is approaching the shores of South 
America." — Aliscm's History of Europe: Description, of SotUk 
America, in the Art, South American Bevolution, voL viii, 
p. 385. 

In the other continent, the " father of waters," the mighty 
Mississippi, the second of the rivers of the earth, equate in 
length the Maranon itself, for its winding course is 3,000 
miles, but its basin covers only from 800,000 to 900,000 
square miles. 

"Already a noble river when it issues in the solitude of the 
ficw west from the Rocky Mountains, its passage into the plain 
is worthy of the majestic character of the great father of 
waters. Between stupendous walls of rock, 1,200 feet high 
and 3 leagues in length, whose overhanging cliffs darken the 
awfiil passage, it issues forth in a deep and moaning current 
300 vards broad, and, soon swelled by other tributary streams, 
winds its long and solitary way through the prairies to the 
fidls,* 60 miles distant, which rival Niagara itself in sublimity 

"^ They are in all, 384 feet in height; the principal fall alone is 
220 feet high, and about 800 broad. They are surmounted by lofty 
cliffs, and their roar is heard thirteen miles off. In a solitary tree on 
an island, in the middle of one of the foils, on eagle has built its nest. 
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and grandeur. The Mississippi, the Ohio, the Tenessee, the 
Uhnois, the Arkansas, the Kansas, the White Kiver, the 
Bed River, the St. Peter, the Ouisconsin, any one of which 
exceeds the Khine or the Danube in magnitude, and some of 
which 'have given their names to the mighty states waich 
abready are- settled on their shores, are but the tributaries 
of this prodigious artery. These various rivers, all of which 
are navigable, each with their own affihated set of tributary 
streams, several thousands in number, form a vast chain of 
inland navigation, all connected together, and issuing into the 
sea by one channel, which, like the arteries and veins of the 
human, body, is destined to maintain an immense interior cir- 
culation, and convey lile and health to the furthest extremities 
of ^he million of square miles which constitute the magnifi- 
cent garden of central America. 

" If the majestic portals by which the Missouri issues from 
its icy cradle in the Eocky Mountains is one of the sublimest, 
the alluvial swamps through which it finds its way to the 
ocean in the Gulf of Mexico is among the most interesting 
objects in nature. There one of the great formations of the 
earth is actually going forward : we are carried back to what 
occurred in our own continent before the creation of man. , 

"Like all other great rivers, the Missouri, or the Missis- 
sippi, as it is there called, does not empty itself into the sea 
in one continuous channel, but in a great variety of arms or 
mouths, which intersect in sluggish streams the great alluvial 
delta which is formed by the perpetual deposit of the immense 
volume of water which rolls into the ocean. Between these 
mouths of the river a vast surface, half land half water, from 
60 to 100 miles in width, and 300 in length, fringes the whole 
coast ; and there the enormous mass of vegetable matter con- 
stantly brought down by the Mississippi is periodically depo- 
sited. A few feet are sufficient to bring it above the level of 
the water, except in great floods ; and as soon as that is done 
vegetation springs up with the utmost rapidity in that prolific 
slime. No spectacle can be conceived so dreary, and yet so 
interesting, as the prospect of these immense alluvial swamps 
in the course of formation. As far as the eye can reach, over 
hundreds of square leagues, nothing is to be seen but marshes, 
bristling with roots, trunks, and branches of trees. In winter 
and spring, when the floods come down, they bring with them 
an incalculable quantity of these broken fragments, techni- 
cally called logs, which not only cover the whole ol i\\>A\\\\- 
mense semi-marine territory, but, ftoalm^ o\«c V^i^a«<« *^^ 
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sea for several miles off to such an extent that shipB have 
often no small difficulty in making their way through Ihem. 
Thus the whole groimd is formed of a vast net-woi^ of masses 
of wood, closely packed and rammed together to the depth of 
sevenJ fathoms, which are graduaUy cemented by firesh depo- 
sits, till the whole acquires, by degrees, a firm oonsistencj. 
A<)uatic birds, innumerable cranes and storks, water serpents, 
and huge aUigators, people this dreary soUtude. In a short 
time a kind of rank cane or reed springs up, which, by retard- 
ing the flow of the river, collects the mud of the next season, 
and so lends its share in the formation of the delta. Fresh 
logs, fresh mud, and new crops of cane go on for a series of 
years, in the course of which the aUigators, in enormous mul- 
titudes, fix in their new domain, and extensive animal remains 
come to mingle with the vegetable deposits. Gradually, as 
the soil accumulates and hardens, a dwarfish shrub begins to 
appear above the surface ; larger and larger trees succe^ with 
the decay of their more stunted predecessors, and at length, 
on the scene of former desolation, the magnificent riches of 
the Louisianian forest are reared." — IbtcL 

The Ohio, ** the beautiful river," the stream with transparent 
waters, like the Arkansas and so many others composing that 
vast system of arteries that vivify the whole west, are 
destined to assume daily a greater and greater importance. 
These immense rivers are not isolated. Near to the Maiunon, 
the La Plata has a course of not less than 1,900 miles, and 
more than a million of square miles send in their waters. 
Near to the Mississippi, the St. Lawrence has a course of 
1,800 miles, and a basin of nearly a million of square miles. 
The Old World offers nothing similar. The greatest of its 
rivers, the Yan-tse-kiang, in China, has a course of only 2,500 
miles. The Ganges and the Nile are far from equalling it. 
The Volga, the greatest of the rivers of Europe, exhibits a 
course of only 1,700 miles ; and if it were necessary to 
enumerate in America rivers hke the Rhine, so celebrated, it 
would be almost by hundreds that we should have to cite 
them. 

Floods of Rivers, — ^Rivers have their periods of growth, and 
decline, iSce plants, and generally at corresponding seasons^ 
consisting in the increase and diminution of their waters. 

In the Torrid Zone, their waters increase to floods during 
the wet season, and diminish or disappear during the dry 
season ; so that we find a distinct name for *^ rivers without 
water," in the languages of this zone. In the Frigid Zonea^ 
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they are hardened to ice in winter. This is the period of 
rest, and spring and summer are the seasons of revival and 
vigour. In the Temperate Zones, the changes are various in 
degree and time, according to the situation. In regions of 
frost, the rivers are covered with ice, and become soUd roads 
during the winter. In the dry season of hot countries, the 
traveller often crosses the beds of streams dry shod, and uses 
them as roads. Thus the Orange River of South Africa is 
sometimes without water for several years. In the spring of 
frosty regions, the melting of the snow and ice not only 
carries away the icy covering, but generally swells the stream, 
so that it overflows its banks, or produces a flood. The breadth 
of the stream, and the masses of ice it brings down, make the 
breaking up of the river generally a scene of sublimity, but 
often of extensive destruction. The rivers of North America 
often bring with them, in their spring flo6ds, masses and 
fields of ice, whose force nothing can resist. They are some- 
times piled up in narrow or shallow places, or against bridges, 
or other obstructions, and produce a lake, which spreads 
far around, and, when it bursts its barrier, destroys every- 
thing for a considerable breadth on the banks below. 

In the Torrid Zone, the rains of the wet season descend in 
such torrents that they soon fill, not only the beds of the 
streams, but almost every valley, and drive the inhabitants to 
the highlands. The streams swell gradually to broad lakes or 
seas, which cover the land sometimes for months, so that it 
is necessary to construct permanent dikes and channels to 
restrain and regulate the course of the waters, and prevent 
the devastation of the country. A single flood of the Ganges 
has destroyed from 50,000 to 100,000 persons. The greatness 
of the change is scarcelv conceivable to an opposite region. 
The Tacazze, a branch of the Nile, the Orange River of Africa, 
the rivers of New Holland, and many other streams of consi- 
derable magnitude, scarcely flow in the dry season, and often 
present only a dry bed, or a few scattel-ed lakes. But in the 
wet season, they swell to mighty streams and broad lakes. 
The Amazon and the La Plata cover their basins with one wide 
sea, sprinkled with islands. 

La the Temperate Zones, the floods are less imiform in 
their period and character. They vary not only with the 
climate, but with the changing character of the year, and 
depend much on the vicinity of the mountains, the quantity 
of rain and snow, and the recurrence of thaws and %\^TCfi&. 
Streams which flow immediately from 'QiO\rQL\AiTk& (s^-s^x^ 
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i'x.^ 'i^m^ *l:« 'vzL^er cr £^x=^ 3l iedi nidi nc ^ 

kr?^ 7:Te;% r,i \iit T'tK.j^a^:^ ZincB Are <cb>Kt to annoal or 
wxi^jbu:. ^ f '»i* of £»sa- cr job cxucs. Tbe Sk. Lavroiea 
it ux.'jfti: *.u ocIt oce krr-^vn. nkh is doc scnKblr aiSiBcted 
bv MftAcsidi or ««k£ber. The ni^ wLer aod floods <if vaim 
crxiXttneft, u It^7, ua^^aZj occur dsring the winter ; tlioee of 
cr^i«r <»LJitr;es duriDg tji« naeii.T^g of tbe sdovs in the ^fi% 
aiMl U^ raiiift in azitomn ; bet in either, the frtreftms aie DaUe 
to fioodji, at other Mduooa. frun occasiooal thaws or Tiokni 
ktoncuL Thofke which receiTe a lazige part of their wmten 
from tbe fenows of loftj mountains^ l&Le the Bhine^ are often 
hi'At/rHt during the hot season. 

in ri verH which flow from east to west, like the Orinoco, and 
thuji Fiave the same seasons in every part of their course, the 
ificrease is nearly imiform, at the same time, in every portion. 
In tho«e which flow in a meridional direction, like the Nile 
or the Mississippi, the flood does not take place at the mouth 
until some time after the thaws or rains at their sources, 
liivers which receive numerous branches from an extensive 
l/asin, like the Mississippi, are of course irregular in their 
fl^Kxls, from the variety of climates and seasons at the sources 
of tlieir waters. In streams which flow from a cold to a 
wann |x>rtion of the Temperate Zone, the high water begins 
near tiie mouth, and gradually extends to the sources with 
cf>fiil>arative gentleness. In those which flow towards a colder 
rogioii, the waters which come from the melting sources often 
thid the lower course covered with ice, and produce devastating 
fl(Kxls, as in Mackenzie's River, and others of the Arctic 
(^cean. The floods of the Nile, the Ganges, and the Missis- 
Hi piii, rJHo about 30 feet above the common level The Ohio, 
iitid other bratichoR of the Mississippi, often rise 40 or 50 
foot ; and the Orinoco, from 70 to 120 feet. The floods of the 
Orinoco, the Amazon, and the Ganges, cover the country for 
KM) miles in breadth. In the floods of the Mississippi, its 
vutors How down on the adjacent country, producing an 
rNtouMive range of swamps. It has been necessary, on this 
Aivoiini, to })rotoct the cultivated lands by an embankment, 
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called the levee, which extends for the distance of 200 miles 
on the eastern shore of the river, and 300 on the western. 

Although the floods of rivers are often destructive, sweeping 
away houses and villages, they are generally very useful, by 
leaving behind them a deposit of vegetable mud or sUrne, 
which renders the vales of the rivers the most fertile spots 
on the earth. Egypt is entirely dependent on the floock of 
the Nile, for watering, as well as fertiUzing, its lands. The 
level of rivers faUing into the sea usually varies with the tides 
for a certain distance from their mouths, depending on the 
obstructions of the current and channel. In the Amazon, 
the tide is perceived 400 miles from its mouth ; in the Thames 
70 miles, in the Connecticut, it ascends 60 miles. 

Tidal rivers, or those which fall into tidal seas, have the 
level of their lower course, for some distance, changed daily 
by the tidal wave. 

The current of the river, in meeting with the tides or 
waves of the sea, sometimes produces an elevated ridge 
of waters, which obstructs the passage of ships. The force 
of the sea often prevails against the current, and a moun- 
tain wave rolls swiftly up the stream, overturning boats, 
inundating the banks, and often producing extensive destruc- 
tion. This phenomenon is called the 6ore, which comes 
rolling in with the first of the flood, and, rising to the height 
of from 6 to 16 feet above the level surface of the river, with 
a foaming crest, rushes onward. At the mouth of the Garonne 
it is called the mdncaret. At the juntition of the Tigris and 
Euphrates it is called bar. In the Hooghly, one of the mouths 
of the Ganges, it is known as the bora, and in the Amazon it 
bears the name of the rollers, but by the Indians it is called 
pororoca. In the Garonne and Amazon, it occurs twice a day, 
at the time of high tide. At the mouth of the Ganges, it 
occurs three times during every rise of tide ; and the water 
often rises 6 feet instantaneously at Calcuttia,. High water, 
and even inimdations, are sometimes produced by strong 
winds or high tides opposing the current of a river, and in 
some instances have been very destructive. The eastern 
extremity of Lake Erie is sometimes raised several feet by a 
westerly wind ; and the rivers of Germany are raised for a 
great distance by a wind at their mouths blowing against the 
current. The navigation of the Lower Elbe often depends on 
the direction of the wind. 

Comparison of Rivers, — ^Rivers maybe compared in regard to 
their length and width^ but the most importani ^^^Ttb\\^^^\s^ 
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their influence on man, are the extent of navigation, and, espe- 
cially, the magnitude of the basin, which forms a natural king- 
dom, whose parts are closely connected by one common govern- 
ing stream. The ^idth of a stream sometimes varies with that 
of its valley, but generally it depends on the quantity of wat^. 
The length of a river may be measured either along its wind- 
ings, or in a direct line from its source to its mouth. l!h» 
difference between these, or the extent of its windings, is 
called the development of a stream. The greater this develop- 
ment is, and the more serpentine its course, the more wide^ 
does it water and fertilize the soil and extend internal com- 
merce ; and this is more important than the mere length of 
its course. Thus the Dniester varies but a few miles from a 
straight course. Hence it has a narrow basin and few 
branches ; and although it is one of the longest rivers in 
Europe, has little influence on its fertility or commerce. On. 
the contrary, the Vistula makes a large curve and receives 
niunerous branches, and thus fertiUzcs an extensive reigion, 
and furnishes a channel for the transportation of the prcmuoa 
of a large part of Poland to the Baltic Sea and distant parts (^, 
Europe. The Mississippi, by its numerous branches and- 
windmgs, confers these benefits on a far more extensive region 
than the St. Lawrence, with its more direct course and fewer 
branches. 

The extent of navigation in a stream depends on the form,: 
and geological structure of its basin, and the character of the 
valleys in which it flows. The streams of highlands, and the. 
upper courses of others, are seldom navigable, while those, 
which flow through lowlands, or plains, are often navigable, 
even to their sources. The rivers of longitudinal valleys are. 
generally more navigable than those of transverse valleys. 
Those of terraced valleys are occasionally interrupted by fafifl^ 
or rapids, in passing from one basin to another. Streams 
which are httle developed, or flow nearly in a straight line, 
often admit of no navigation upward, on account of the rapid- 
ity of the current, unless with the aid of the tides ; and it is 
always difficult to ascend them. In streams which ai*e more 
developed, or serpentine in their course, the length of naviga- 
tion is increased ; but the labour of ascending the stream is. 
greatly diminished by the diminished rapidity of the current^ 
and the eddies, or counter-currents, along the banks. 

L River Systems of the Oreat Continents. 
Upon referring to the Map No. 3, we observe that, though 
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Europe is one of the smallast divisioiis of the earth, yet it 
enjoys throughout its whole surface the benefit of a well- 
developed river system. Asia sends forth in all directions 
large river-veins from its mountain regions, but its great 
central table-land is scantily supplied with water, and Arabia 
is nearly destitute of this necessary of Hfe. 

Africa is less favoured with running waters than any of the 
. other divisions of the earth ; this may be accounted for partly 
by the position, elevation, and extent of its great southern 
table-land. The drainage of America is on a most splendid 
scale ; numerous rivers spread themselves over its western 
and central regions, and, there uniting, roll on with the 
majesty of seas to the ocean. 

The cow'se or direction of rivers depends upon the distance 
the highlands in which they take their rise are from the sea, 
together with the geological nature of the country through 
which they flow. The direction of the course of rivers is 
generally at right angles to the mountain chains from which 
they flow ; thus the Indus, Ganges, and Brahmaputi'a, flow at 
right angles to the Himalayan chain, and the Siberian rivers 
in a similar direction from the central regions of Asia ; sevei'al 
of the European rivers follow this law, as also the African 
rivers, the Nile and Niger. In America, almost aU the rivers, 
•with the exception of the Rio Colorado and the Magdalena> 
flow at right angles to the great mountain chains. 

The most extensive basins and the largest rivers are found 
on the Western Continent. The Amazon, the La Plata, the 
Mississippi, and the St. Lawrence, surpass all other rivers on 
the globe in magnitude, and in the extent of their basins, 
except the Obi of Siberia. 

T^e basin of the Amazon is equal in extent to half of 
Europe ; its length is nearly 4,000 miles, and its mouth 50 
miles in width ; so that the navigator can see but one bank. 
fnie Mississippi is equally long, with a basin equal to one-third 
of Europe. Its average breadth is 1 J miles, and its depth 150 
feet in its lower course. 

The waters of the St. Lawrence expand into a chain of 
lakes, which cover a surface of 90,000 square miles. The 
La Plata, is unrivalled for the size of its estuary of fresh 
water, 150 miles wide, on which ships may sail without seeing 
theltmd. 

The American rivers are equally remarkable for the extent 
of their navigation. Steamboats can ascend the Mississippi 
mow than 3;000 miles, and the Missouri neacVj 4fyiSi \s!:vi'5J^ 
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from the sea. The Amazon is navigable for large ships for a 
great distance, and for smaller vessels for a consideraDle part 
of its course. The St. Lawrence, except in two or three 
points of interruption, is navigable for slups for a distance of 
380 miles direct irom the ocean'. 

Next in rank are the Hwang-Ho, the Yang-tsze-Kian^^ and 
Amour, of China ; the Lena and Yenesei, of Siberia ; the 
Volga, and the Nile. The two first are 2,600 miles in length, 
and the rest above 2,000, with a breadth of 1 or 2 imles 
in some parts, and seldom less than f of a mile in their lower 
course. The Volga is navigable nearly to its sources^ and the 
Nile for a large part of its course. 

The Orinoco, the Ganges, the Indus, the Columbia, the Bio 
del Norte, the Danube, and the Euphrates, all have basins 
equal, or superior in extent, to the empire of Austria ; while 
the length of their windings varies from 1,460 miles in the 
Ganges, to 1,630 in the Danube. The mass of waters in the 
Orinoco is such that its mouth is 25 miles wide. 

The rivers of Europe, except the Volga, are inferior in 
length to those already mentioned, though valuable for navi* 
gation. In Africa, the Nile is the only great river, except the 
Niger, which is not yet fully explored, but is probably superior 
to the Nile. 

All rivers within or adjacent to the torrid zone, such as the 
Ganges, Niger, Orinoco, and Amazon, have their floods at very 
regidar periods ; they begin to swell about the 25th of Maron, 
and arrive at their full, and begin to decrease, about the 25th 
of August. There is a remarkable contrast between the rivers 
that roll through the great American plain and those that 
traverse the Asiatic northern level, though they have their 
head-waters about the same distance from the equator. The 
great tributaries of the Mississippi become gradually unlocked 
from ice, one by one, in the direction from south to north, 
and have their sources opened last : were the whole of these 
tributaries to be opened by the action of the sun at the same 
time, they would let forth their waters and sweep everything^ 
animal and vegetable, from the surface of the plain. The 
hesCd- waters of the Siberian rivers are first opened by the solar 
influence, and, being checked by the ice still binding their 
lower course, burst forth, inimdating the plains for several 
miles on either side of their banks. 

The river systems of Asia, though on a more splendid scale, 
somewhat resemble those of Europe ; the Ebro may be com- 
pared with the Euphrates, the Ehone to the Indus, the Po to 
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the Ganges, and the Grecian streams to those of the Malayan 
peninsula. 

The principal rivers in each continent, with their lengths 
and the areas of their basins, are given in Map 3 ; and in the 
Table of Rivers will be found a more extended list, exhibiting 
similar elements ; but the results there shown must be taken 
merely as approx^ations. 

II. Influence of Rivers upon Commerce and Civilization, 

The part assigned to rivers in the general economy of 
nature is beautifully explained in the following paragraph, 
from the pen of Dr. Amott : — ♦ 

" As in the animal body, from every the minutest point, 
a little vein, endowed with Hving power, takes the Wood 
which has just brought life and nutriment to the part, and 
delivers it into a larger vein, whence it passes into a larger 
BtiL, until at last, in the great reservoir of the heart, it meets 
the blood returned from every part of the body ; so in this 
terraqueous globe, where the magic moving power is simply 
fluid seeking its level, does the rain, which falls to sustain 
vegetable and animal Hfe, and to renovate nature, gUde from 
every point of the surface into a lower bed, and from thence 
into a lower still, until the countless streams so formed, after 
every variety ,of course, combine to form the swelling rivers, 
which return the accumulated waters into the common reser- 
voir of the ocean. In the hving body the arteries carry back 
the blood with renewed vitaUty to every point whence the 
veins had withdrawn it, and so complete the circulation ; 
and, in what may be called the living universe, the circulation 
is completed by the action of heat and of the atmosphere, 
which, from the extended face of the ocean, raise a constant 
exhalation of watery vapour of invisible puritv, which the 
winds then carry away and deposit, as rain or dew, on every 
spot of the earth.*' 

Rivers have in all ages exerted a wonderful influence upon 
man and his habits. It was on the banks of rivers tnat 
civilization first began to dawn. The Tigris and Euphrates 
watered the earliest habitations of man, and the land lying 
between them, called from this circumstance * Mesopotamia,' 
was the seat of the earliest civiHzation. Subsequently the 
arts and sciences flourished on the banks of the Nile, and at 
the present day we find almost all large cities on the bajak&ol 

♦ * Elements of Physics.' 
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rivers. If we look at new countries we find that immigrants 
spread themselves along the banks of rivers ; in this way the 
valley of the Missi8sip])i is yearly filling up. Rivers have 
often assigned the boundaries to counties, and even to coun- 
tries, and in a thousand ways they are subservient to the 
uses of man. But besides the material servioe they render 
him, they have always exerted a mysterious influence on \m 
modes oi thought. Those who dwell on the banks of a river 
generally become attached to it. The natives of India pay 
divine homage to their Ganges. The Egyptians speak of their 
Nile with the intensity . of personal affection. Its praise has 
passed into proverbs, and it is said that no one ever drank of 
the waters of the Nile without beingirresistibly impelled to 
drink of them again. Nor has our own Thames be^ without its 
devoted admirers ; many of our great poets, Gray, Thomson, 
Waller, and Sir John Denham have simg its praises. 

Poets and orators, of all ages, have moralized on the resem- 
blance between the course of a river and the progress of 
human life, and the similitude is thus beautifiillj traced by 
the celebrated Robert Hall : — 

" The hfe of every individual may be compared to a river: 
rising in obscurity, increasing by the accession of tributaiy 
streams, and, after flowing through a longer or shorter dis- 
tance, losing itself in some common receptacle. The lives of 
individuals also, hke the course of rivers, may be more or less 
extensive, but will all vanish and disappear in the gulf of 
eternity. Whilst a stream is confined within its banks it 
fertilizes, enriches, and improves the country through which 
it passes ; but if it deserts its channel it becomes mjurious 
and destructive, a sort of public nuisance, and by stagnating 
in lakes and marshes its exhalations diffuse pestUence smd 
disease around. Some ghde away in obscurity and insignifi- 
cance, whilst others become celebrated, traverse continents^ 
give names to countries, and assign the boundaries of empires. 
Some are tranquil and gentle in their course ; whilst others, 
rushing in torrents, dashing over precipices, and tumbling in 
waterfalls, become objects of terror and dismay. But how- 
ever diversified their character or their direction, all agree in 
having their course short, limited, and determined ; soon they 
fall into one capacious receptacle, their waters eventually mix 
in the waves of the ocean. Thus human characters, however 
various, have one common destiny ; their course of action 
may be greatly diversified, but they all lose themselves in the 
ocean of eternity." 
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Lakes. 

Lakes are basins filled with water which does not flow in 
from the sea. They are, generally speaking, numerous ill 
high latitudes and in certain elevated regions. Most lakes 
discharge their waters through a stream flowing into a river, 
or the ocean, and these generally have fresh water. Some 
are suppUed only by springs, and form the sources of rivers. 
Others receive and discharge rivers, and are, in feet, mere 
expansions of the stream, which spreads itself over plains 
too level for a continued current, or in the enclosed valleys 
tlirough which it passes, Uke the great lakes of North America. 
Thus the lake of Geneva is only fen expansion of the Rhine, 
and Lake Constance of the Rhone. Ilie River Irtish forms 
and passes through Lake Nor. Lake Baikal is traversed by 
the Angara, and the Abyssinian Nile expands into the LaJcie 
of Dembeah. The great lakes 6f Nortn America are only 
expansions of the waters of the St. Lawrence. 

Some lakes are formed periodically in this manner, during 
floods, and disappear when they subside. Lake Xarayes, on 
the Paraguay River, is an example of this kind, and has 
been alternately drawn and eflaced on the maps of South 
America. 

Lakes of another class have no visible outlet. Some dt 
these receive no streams, like the lake of Albano, near Rome, 
and others found in the craters of extinct volcanoes, and the 
cavities of lofty mountains. Others receive rivers, and have 
uo visible discharge, Uke the Dead Sea, but the water is pro- 
bably carried off by evaporation. As there is no current to 
convey away the salts continually washed in from the siirfeco 
of the land, such lakes are always salt, except in a few instanceis 
in mountainous regions. The Caspian Sea^ the Sea of Aral, 
and most of the lakes of Asia, Africa, and South America, are 
of this kind ; but they are rare in Europe and North America. 
The celebrated Lake Asphaltites, or Dead Sea of Syria, is 
remarkable for the excessive saltness and bitterness of its 
waters. They are isaid to destroy the fish brought into it by 
the River Jordan. Lake Van, in Armenia, which is 168 miles 
in cirouinf6rence,is quite brackish ; IjakeUrumea, orOoroomea^ 
on the border of Persia, which is 300 miles round, is said to 
be the s^test lake known. 

Salt lakes are particularly abundant in hot countries, and 
the dry and desert regions of Asia, Africa, and South America. 
These often evaporate in the hot seasoi^ BSidi \^n^ ^ cii>3^ 
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of salt on their beds, which thus becomes highfy Taliiabl& 
Some lakes contain soda^ or natron, which collects on the 
bottom in a similar manner. The most celebrated are the 
six natron lakes of Egypt, lying west of the Nile, which fmniah 
large quantities for commerce. Such lakes are numerous in 
Hun^y, and are found in Mexico and New Grenada^ A lake 
in ^£tracaybo, in South America, deposits more than 1,000 
pounds in two years, which is taken from the bottom b7 
Indian divers. In Tibet, there is an insulated Idke which 
deposits a peculiar salt, the borax or tincal of commeroe, 
which is much used in soldering metals. 

In the lareest lakes, Uke those of North America^ abeady 
mentioned, the level of the waters is rarely affected by rains 
or drought. Smaller lakes are often materially changed ; and 
some, as has been already stated, become entirely dry in the 
hot season. Others sink away, periodically, into the earth. 
The Lake of Cirknitz, in Illyria (Austria), is remarkable for 
losing its water through a number of apertures in the bottom, 
during the summer. 

Large inland waters, like the Caspian Sea, and the lakes 
of North America, are subject to storms as violent and 
dangerous as those of the ocean. They are more sudden, and 
more unsteady, on account of the mountains, which inter- 
rupt and vary the winds. Lakes are often celebrated on ac- 
count of the scenerv aroimd them, which of course yariefi 
with the peculiar character of the coimtry. The lakes of 
mountainous regions, like those of the Alps, of Norway, 
Sweden, Scotland, and Finland, are distinguished by the wild 
and romantic character of their scenery. Their shores are 
usually lined with rugged precipices and dark forests ; and 
they are often studded with rocky islands, which add to their 
beauty. Lake Maler, in Sweden, is said to have 1,200 islands, 
several of which are covered by the city of Stockholm. The 
Lakes of Geneva, Neufchatel, and Lucerne, which are cele- 
brated for their beautv, are situated among the Alps, more 
than 1,200 feet above the level of the sea. 

In mountainous or hilly regions, of moderate elevation, the 
lakes are bordered bv gentle, undulating bauks, often highly 
cultivated, and exhibiting the softer beauties of the land- 
scape, as the lakes of Northern Italy. Lakes Maggiore, Como, 
and others, which lie at the foot of the Alps, and extend into 
the plains of Italy, have all the grandeur of these mountains 
on the north, while they are surrounded, on all other sides, by 
thie rich beauties of a cultivated landscape. 
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The lakes of flat countries seldom possess much natural 
beauty. They are often mere stagnant pools ; and in some 
cases they produce unhealthy exhalations, from the marshes 
which border on them. Many of them are mere lagoons. 
Lakes of this kind are frequent on alluvial coasts, and es- 
pecially at the mouths of large rivers, Hke the Nile and 
the Mississippi. They are formed by the bars and shoals 
common to such regions, and are usually connected with 
the sea, so as to partake of its saltness. The shores of the 
Gulf of Mexico are lined with these lakes. 

North America is distinguished for the size of its lakes. 
The group of the great lakes of Canada, so characteristic of 
North America, finds nowhere a parallel. It contains at once 
the largest lakes in the world, and the greatest mass of fresh 
water united on the surface of the globe. These vast seas of 
fresh water, together with the St. Lawrence, cover a surface 
of nearly 100,000 square miles, and it has been calculated that 
they contain almost one-half of all the fresh waters on the 
surface of our planet. They, too, are not alone, a glance at 
the map enables us to perceive in the north a multitude of 
lakes but Uttle inferior in extent ; the lake Athapescow, Win- 
nipeg, Slave Lake, and the Great Bear, are worthy to range side 
by side with the lakes of Canada and of the ISt. Lawrence. 

The rivers and the lakes are the wealth, and justly form the 
boast of America. No continent possesses so great a number, 
or those of such large extent, so well provided with water, and 
so navigable. Not only do they fertilize the rich countries 
they traverse, but they are now, and will become still more so, 
the great highways of commerce between all the parts of this 
vast world. The lakes of Nicaragua, in Guatemala, and of* 
Maracaybo, andTiticaca, in South America, are also very large 
bodies of water. These, as well as the great lakes of North 
America, are navigable for ships of any burden. 

The Caspian Spa of Asia is the largest inland body of water 
on the globe ; but its waters are salt, and it is supposed by 
some to have been formerly connected with the Black Sea 
and the Sea of Aral. Lake Baikal is the largest body of fresh 
water on the Eastern Continent, but is less than Lake Su- 
perior. Lakes Ladoga and Onega are the largest in Europe. 

Africa has few lakes. Lake Dembea compares with the 
Lake of the Woods in size. The Lake of Tchad, in Central 
Africa, is supposed to be as large as Lake Huron. Sweden, 
Finland, and the northern dechvity of North Aix\&t\^ ^Jt^ 
remarkable for the number occupying deep cAb^ otX^sasaVs 
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the rocks on which these countries are based. The lowlands 
of Noi-them Germany, on the south of the Baltic, also abound 
in lakes, resembling those of flat countries generally. 

The depth of mountain lakes is remarkable, compared with 
that of seas. Tlius, while the Baltic Sea is about 120 feet 
deep, and the North Sea does not generally exceed 400 feet, 
Lakes Superior, Huron, Michigan, and Geneva, exceed 900, 
and Lake Constance 1,200 feet deep. Some lakes or inland 
seas are entirely below the level of the ocean. Thus the 
Caspian Sea is from 70 to 90 feet lower than the Medi- 
terranean ; and the Dead Sea, or Lake of Asphaltites, not less 
than 1,000 to 1,300 feet below the same leveL 

From what has here been said, lakes may be classed into 
four distinct kinds ; the first class embraces those small lakes 
which have no outlet, and receive no running water ; some of 
these appear to be the water-filled craters of extinct volcanoes. 
The second class consists of those which have an oxitlet, but 
receive no running water. The third is the most numerous, 
and embraces all those which both receive and discharge 
streams, such as Lake Baikal, and the Canadian lakes — Su- 
perior, Michigan, Huron, Erie, and Ontario. The fourth 
class is the most singular, it comprises all those Is^es which 
receive streams but have no visible outlet. 

The water of lakes is genewJly fresh, and, especially in 
those which occur in hilly regions, clear and sweet, so as to 
be capable of supplying the domestic wants of man. But 
those "which belong to the fourth class form a striking excep- 
tion, as the water of such is almost always salt, in some oases 
to a degree of intensity which greatly exceeds that of the 
ocean. The Dead Sea, in Palestine, is among the most strik- 
ing examples of this, the sahne particles contained in its 
water amounting to nearly 25 in every 100. 

The utiUty of the waters which adorn and fertilize the land, 
and support all that has life, is too obvious to require illus- 
tration. We find that even the falls of the streams, which 
obstruct navigation, are of great value in aiding the labours of 
man, and that floods, whidi sometimes produce desolation, 
are generally very useftd, in enriching the soil and increasing 
the products of the earth. The names and areas of the 
principal lakes are stated in the list at the lower part of 
Map 3. 
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CHAPTER X. 



MAP IV. 

Meteorological Phenomena. 
I. The Atmosphere, 

The atmosphere is that thin fluid which surrounds the earth 
on every side, and accompanies it in its diurnal revolution 
about its axis and its annual motion round the sim. Being 
lighter than either land or water, it rises above them ; but it 
is retained by the power of gravity, and held close to the 
earth's surface for the use of man and the whole animate and 
inanimate creation. 

The atmosphere is composed principally of two different 
sorts of gases, termed oxygen and nitrogen. Aqueous vapour 
is also present in it, and about 10 parts of carbonic acid gas 
in eveiT 10,000 of atmospheric air. It is an ascertained fact, 
that wnile animals extract from the atmosphere the principle 
called oxygen and return to it carbonic acid, plants do exactly 
the opposite ; so wonderful is the provision for keeping up 
the purity of this u^per and all-embracing ocean. All animt^ 
and vegetable life is dependent ui>on the atmosphere, and 
man is equally dependent upon it. It supplies to the lungs 
the oxygen which purifies the blood, and is the food of common 
fire, and necessary to the support of flame. It difi^ses solar 
light and heat, and is the vehicle of smell and of sound : the 
Stillness of death would reign throughout \miversal nature 
w^re it not for the atmosphere. Its relative proportions are 
21 parts of oxygen and 79 of nitrogen, and these proportions 
are preserved throughout the globe we inhabit ; a small pro- 
portion of carbonic acid also enters into its composition, and 
there is always present in it more or less aqueous vapoun 
which descends in the form of rain and dew to fructify and 
nourish the earth. 

The height of the atmosphere above the surface of the 
earth we nave no means of accurately ascertaining, but wo 
know that at the height of about 45 miles it ceases to refract 
the rays of light. It is also known to exert a pressure of about 
15 pounds upon every square inch of the earth's surface. 
When we consider tiie enormous weight of thia xaaSi»x£^^tt\s^ 
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oontains the elements of life and destruction, and enfolds the 
oai'th as a mantle, we are astounded at its immensity : it is 
expressed by the sum of five quadrillions two hundred and 
eighty-seven trilUons three hundred and fifty bilhons of tons. 
This vast aereal ocean, at the bottom of which we live, is 
ehisticy invisible, transparent^ subtile, expansive, and ioeighty. It 
is owing to some of these properties that currents are pro- 
duced in it, known by the name of winds, and which we have 
now to consider. 

II. Winds. — Causes of Winds, 

When the equiUbrum of the atmosphere is destroyed by 
changes of temperature in different portions of it — ^by an in- 
crease or diminution of the quantity of water it holds in a 
state of vapour — or, in short, by anything which causes it to 
contract or expand, a rush of air then takes place towards the 
spot where the balance has been destroyed : this motion of thd 
air is called wind. 

It is well known that heat expands several bodies into which 
it enters, particularly the metals, thus an iron rod measured 
at red heat is thicker and longer than when it is perfectly cold. 
The same holds good of air ; it expands, and because it is 
thinner when warm than when cold (that is, because there is 
less air in an equal space when it is warm than when it is 
cold), it is therefore lighter, and rises through the colder air; 
but the cold air, being heavier, falls to the bottom, and, with 
a tendency to restore equihbriimi, flows in to supply the place 
of the rarefied air, to be subjected in turn to like heating in- 
fluences, and to form an ascending current. 

Solar heat is the principal agent in producing winds. When 
a portion of the earth's surface is heated by the solar rays to 
a higher temperature than the surrounding regions, the co- 
lumn of air resting upon it expands and rises until it reaches 
a stratum of the atmosphere of lower temperature and greater 
density than itself, upon which it floats like oil on the surface 
of water, and spreading out in all directions, produces winds 
which blow from the hot towards the colder countries. While 
matters are thus going on in the upper regions of the atmo- 
sphere, the equiUbrium is also destroyed at the earth's sur- 
face. The surrounding heavier air, moving in the direction of 
the least resistance, rushes into the space which is occupied by 
extremely rarefied air. 

Hence, if two neighbouring regions are imequally heated, 
there is produced in the upper strata of the atmosphere a 
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wind blowing from the hotter to the colder region ; and at the 
surface of the soil a contrary current. 

Now this is precisely what is going on in the equatorial 
regions. The atmosphere there, being rarefied, ascends in a 
continuous stream, leaving a space occupied by very thin air, 
into which the colder and heavier air, from the north and 
south, rushes with great force and constancy to restore equili- 
brium. These winds, in passing from high latitudes, where 
the rotatory motion of the earth's surface is less, to where it 
is greatest (the air at the poles only turning upon itself, while 
the air at the equator speeds on through more than 1,000 
miles an hour), apparently do not at once acquire this new 
velocity, and as the earth gUdes away, as it were, they seem to 
" lag or hang back," and instead of being north and south 
winds, as they would if the earth did not revolve, they become 
north-east and south-east winds. 

As they approach the equator, they acquire a more easterly 
direction; these winds are known to sailors as the Trade 
Winds, 

III. Velocity of the Wind, 

The following Table exhibits the results of experiments 
made by Mr. Smeaton, the celebrated engineer : — 
* Velocity of the Wind. 
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Hardly perceptible. 
Just perceptible. 

Gentle, pleasant wind. 

Brisk wind. 

Very brisk wind. 

High wind. 

Very high wmd. 

Storm. 
Great storm. 
Hurricane. 

Hurricane carrying trees and 
buildings before it. 



138 SCRIPTrKE GEOGRAPHY. 

The velocity of the wind is very sensible, and is estimated 
for the most part by the force it exerts upon our own bodies. 
An instrument called the anemometer has been constructed, 
which registers the force and direction of the winds. Ac- 
cording to the rapidity with which they move, they are 
divided into slight breeze, brisk breeze, fresh breeze, Strong 
gale, storm, and tempest. The term hurricane is applied to 
those violent storms which occur within the tropics. 

Winds may be divided into three classes, — Variable Perma- 
nent, and Periodical, 

IV. Variable Winds, 

These, as their name indicates, are altogether irregular as to 
time, direction, and force ; they prevau in mean and high 
latitudes (see Map), and seldom continue blowing for many 
days. We are not sufficiently acquainted with the causes 
that produce these partial and ever-fluctuating atrial currents ; 
but when we reflect that the land is hotter in summer and 
colder in winter, we are led to conclude that sea- winds should 
predominate in summer and land-winds in winter : now this 
conclusion is correct. Franklin long ago observed in North 
America, that in summer the winds came from the south and 
in winter from the north ; and from numerous observations 
made in different parts of Europe, the following laws have 
been established in regard to this continent. 

In winter, the direction of the wind is principally from the 
south, its force being greatest in January. 

In spring, east winds are common at certain places in March, 
and at other places in AjpriL 

In summer, especially m July, the winds blow chiefly from 
the west ; and in autumn the south winds more frequently 
blow, particularly in October. 

The sun's presence in either hemisphere has great influence 
upon the prevailing westerly winds m high latitudes ; in the 
Northern Atlantic Ocean the wind generally inchnes to west- 
south-west in the summer months ; and in winter, almost 
constantly to west-north-west between the coasts of New- 
foundland and Ireland. In the British Channel easterly 
winds often prevail in February, March, April, and part of 
May ; during the other months, westerly winds prevail 
greatly. 

On the north-west coast of America south-westerfy winds 
jorevadl in the sununer months ; and northerly winds during 
mnter. 
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In the southern hemisphere, during the summer montha 
whpn the sun is near the tropic of Capricorn, the winds are 
sometimes very variable, but prevail at west and west-north- 
west. In the winter months they blow mostly from west- 
south-west and west, and sometimes from south or south-east. 
Westerly winds prevail off the Cape of Good Hope, Cape Horn, 
and Cape Van Diemen, particularly when the sun is near the 
tropic of Cancer ; but on the western coasts which form these 
promontories, the wind frequently prevails from the south- 
ward, when it is blowing strong from the westward off their 
extremities. And south-easterly or southerly winds are gene^ 
rally found to prevail more tnan any other, in February, 
March, and part of April, in the vicinity of those headlands. 

Colonel Reid, speaking of storms in high latitudes, says, 
" It has been shown that the hurricanes which originate 
within the tropics, increase in diameter and diminish in 
force as they proceed towards the poles ; tuad 2^ the me- 
ridians approach each other, the gales may become huddled 
together. They may, therefore, frequently neutrahze each 
other and become irregular. Their force, too, may often fall 
off, until the strength of the wind on that side of the circle 
where it blows from east is unable to reverse the regular 
westerly atmospheric current, and to convert it into a tem- 
porary easterly gale ; and this may be the reason why easterly 
storms are less frequent in both hemispheres in the latitudes 
within which Great Britain is situated." — Law of Storms, 

There is a certain class of variable winds known to possess 
peculiar properties, such as the hot winds felt on the northern 
coast of Africa, in Persia, India, and China, the cold winds of 
Siberia, the pestilential simoom or samiel of Africa, Arabia, 
and Mesopotamia, &c. When winds come from distant placei^ 
they partake of the properties by which those regions are chl^• 
racterised ; thus the west winds with us, that blow from the 
Atlantic, are more moist than the east, which sweep over the 
continent. The north-east wind also is very cold, especially 
in spring. Variable winds of this nature may be subdivided 
into cold and hot winds. 

Cdd Winds, — In the south of Europe the north winds are 
of great violence and severity, the extremes of temperature 
existing between the Mediterranean and the glacier-covered 
Alps giving rise to atrial currents of frightful rapidity. When 
the effect of these gusts is combined with a general north 
winc^ there is produced ft north-east wind of extraordinary "^iv^ 
lence. la Isma and Didmatia^ ^nrhttie i\i \:& Qa2[)^H}ci.^>>aTa^*^ 
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has been known to overturn horses and ploughs. A siniilar 
wind, njimed the mistral, at times sweeps up the valley of the 
fthoue ; and in Spain, a north wind, cculed the gaUegOy is of a 
very formidable character. 

J lot Winds. — Large deserts and plains, covered with little 
vegetation, engender very hot winds : these winds, which are 
of a noxious character, prevail in the vast deserts of Aeda and 
A^ca, where they show themselves in all their force. The 
arid wastes of Nubia, and of Arabia, Persia, and other parts of 
Asia, are visited by a burning wind peculiar to the desert. In 
Arabia it is called samoun, simoum, sdmoun, from the Arabic 
sarnma, which signifies at once hot and poisonous. It is also 
named sdmiel, from samm, poison. In Egypt it is called 
chamsin (fifty), because it blows for 50 days, from the end of 
April until June, at the commencement of the inundation of 
the Nile. In the western part of the Sahara it is named 
Harmattan, but the term samoun is generally employed, trans- 
lators insisting on the meaning poison, without reflecting that, 
like children, uncivihzed people call everything poison which 
is disagreeable or dangerous. 

27ie Simo&m is announced by the troubled appearance of 
the horizon ; afterwards the sky becomes obsciured, and the 
sun loses its brilliancy, — ^paler than the moon, its light no 
longer projects a shadow ; the green of the trees appears of a 
dirty blue, the birds are restless, and the aflrightea animals 
wai>der in all directions. 

The rapid evaporation occurring at the surface of the 
human body dries the skin, inflames the throat, accelerates 
respiration, and causes a violent thirst. The water contained 
in the skin evaporates, and the caravan is a prey to all the 
horrors of thirst. It is thus that, since the expedition of 
Cambyses, more than one caravan has perished in this desert : 
but we must class among Arab tales those histories of pesti- 
lential winds, the contact of which causes death, and which, 
like a cannon-ball, traverse a troop and choose out their vic- 
tims. When the Arabs cover their face, it is that the sand 
may not penetrate either into the eyes or into the mouth : 
for the same reason it is that camels turn their heads from 
the side opposed to the wind ; they never perform this ma- 
noeuvre unless sand is in the air.* 

" In June, 1813," says Burckhardt '* in going from Siout to 
Esn6, 1 was surprised bv the simoom in the plain which sepa- 
rates Farschiout from ^erdys. When the wind arose I wasi 
♦ Kaemtz on < The Physical Properties of Winds.'. 
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alone, mounted on mj dromedary, and at a distance from 
every tree and habitation. I endeavoured to protect my face 
by wrapping it in a handkerchief. Meanwhile, the dromedary, 
into whose eyes the wind drove the sand, became restless, 
commenced galloping, and caused me to lose the stirrups. 1 
remained lying on the earth without moving from the spot, 
for X could not see to a distance of ten metres, and I wrapped 
myself up in my clothes imtil the wind had abated. I then 
went to search after my dromedary, which I found at a very 
great distance, lying down near a bush that protected hw 
head against the sand raised by the wind." 

Volney gives the following complete account of the simoom 
and its effects : — 

"Travellers have mentioned these winds under the name 
of poisonous winds, or, more correctly, hot winds of the 
desert. Such, in fact, is their quality ; and their heat is 
sometimes so excessive that it is difficult to form an idea of 
their violence without having experienced it, but it may be 
compared to the heat of a large oven at tiie moment of 
drawing out the bread. When these winds begin to blow, 
the atmosphere assumes an alarming aspect. The sky, at 
other times so clear in this climate, becomes dark and heavy ; 
the sun loses its splendour, and appears of a violet colour. 
The air is not cloudy, but grey and thick, and is, in fact, filled 
with an extremely subtle dust, that penetrates everywhere. 
This wind, always light and rapid, is not at first remarkably 
hot, but it increases in heat in proportion as it continues. 
AU animated bodies soon discover it by the change it pro- 
duces in them. The limgs, which a too rarefied air no longer 
expands, are contracted and become painful. Respiration is short 
and difficult, the skin parched and dry, and the body consumed 
by an internal heat. In vain is recourse had to large draughts of 
water ; nothing can restore perspiration. In vain is coohiess 
sought for ; all bodies in which it is usual to find it deceive the 
hand that touches them. Marble, iron, water, notwithstanding 
the sun no longer appears, are hot. The streets are deserted, and 
the dead silence of night reigns everywhere. The inhabitants 
of towns and villages shut themselves up in their houses, and 
those of the desert in their tents, or in pits they dig in the 
earth, where they wait the termination of this destructive 
heat. It usually lasts three days, but if it exceeds that time 
it becomes insupportable. Woe to the traveller whom this 
wind surprises remote from shelter I he must suffer aH ifca» 
dreadful consequences, which someUm.^ «s^ xsi^wNaiu ^^S^v:^ 
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danger is most imminent when it blows in SqoalLs, for ihiBii 
the rapidity of the wind increases the heat to such a degree 
as to cause sudden death. This death is a real suffooatioQ: 
the hmgs being empty are convulsed, the circulation disw- 
dered, and the whole mass of blood driven by Uie heat 
towurds the head and breast, whence that hsemormage at tiie 
nose and mouth which happens after death. This wind is 
especially fatal to persons of a plethoric habit^ and- those in 
whom fatigue has oestroyed the tone of the muscles and ves- 
sels. The cori>8e remains a long time warm, swells^ turns 
blue, and is easily separated, all of which are signs of thai 
putrid fermentation which takes place when the humours 
become stagnant. These accidents are to be avoided by 
stopping the nose and mouth with handkerohiefis : an effica- 
cious method is also that practised by the camels, who buiy 
their noses in the sand and keep them there till the squall is 
over. Another quality of this wind is its extreme aridity, 
which is such, that water sprinkled upon the floor evaporates 
in a few minutes. By this extreme dryness it withers and 
strips all the plants, and, by exhaling too suddenly the ema- 
nations from animal bodies, crisps the skin, closes the pores, 
and Causes that feverish heat which is the invariable ^ect of 
suppressed perspiration.'* 

The Ilarmattan blows from the interior of the Great Desert 
of Sahara, from the north-east, over Senegambia and Quinea 
towards the Atlantic Ocean, extending along a coast-line of 
2,000 miles. Extreme dryness is the property of this wind, 
which continues to blow sometimes onlv a day or two, at 
other times for five or six days, and even for a fortnight. All 
vegetation droops and withers ; and should the harmattan 
blow for several days, the leaves of the lemon, orange, and 
lime-trees become so parched that they may be readily rubbed 
to dust: even household furniture cracks, and m many 
instances flies to pieces. Though this wind is so pernicious , 
in its effects upon vegetable life, yet it is conducive to the 
health of the human species, by removing humidity from the 
atmosphere and counteracting its effects after the long rainy 
season. 

The Sirocco is a hot south-east wind prevailing in the Medi- 
terranean, in Italy, and Sicily. It is thus described by an 
English gentleman during his stay at Palermo : — 

" On Sunday we had the long-expected sirocco wind, which, 
although our expectations had been raised pretty high, yet I 
own greatly exceeded them. Friday and Saturday were un- 
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commonly oool, the mercury never being higher than 72J** ; 
«nd although the sirocco is said to have set in early on Sun- 
day morning, tiie air in our apartments, which are very large, 
with high ceilings, was not in the least aflfected by it at eight 
o'clock, when I rose. I opened the door without having any 
suspicion of such a change ; and, indeed, I never was more 
astonished in my life. The first blast of it on my face felt 
like the burning steam from the mouth of an oven. I drew 
back my head and shut the door, calling out to Fuilarton that 
the whole atmosphere was in a flame. However, we ventured 
to open another door that leads to a cool platform, where we 
usually walk : this was not exposed to the wind ; and here 1 
found the heat much more supportable than I could have 
lexpected from the first specimen I had of it at the otlier door. 
It felt somewhat Hke the subterraneous sweating stoves at 
Naples, but stiU much hotter. In a few minutes we foimd 
every fibre greatly relaxed, and the pores opened to such a 
degree that we expected soon to be thrown into a proftise 
sweat. I went to examine the thermometer, and found the 
air in the room as yet so little afiected that it stood only at 
73^ ; the preceding night it was at 72i^. I took it out to the 
open air, when it immediately rose to 110^, and soon after to 
112^ ; and I am confident that in our old lodgings, or any- 
where within the city, it must have risen several degrees 
higher. The air was thick and heavy, but the barometer was 
Httie affected ; it had fallen only about a line. The sun did 
not once appear the whole day, otherwise I am persuaded the 
iieat must have been insupportable. On that side of our 
platform which is exposed to the wind, it was with difficulty 
we could bear it for a few minutes. Here I exposed a httle 
pomatum, which was melted down as if I had laid it before 
the fire. I attempted to take a walk in the street, to see if 
«ny creature was stirring, but I found it too much for me, 
and was glad to get up stairs again. This extraordinary heat 
continued till three o'clock in the afternoon, when the wind 
changed at once, almost to the opposite point of the compass. 
All nature languishes under the influence of this wind ; vege- 
tation droops and withers : the Italians suffering from it not 
less than strangers. When any feeble hterary production 
appears, the strongest phrase of disapprobation they can 
b^tow is, * It was wiitten in the time of the sirocco.' " 

The deserts of Asia and Africa, as we have said before, are 
the regions in which the hot or burning winds prevail -^ b\il va. 
Spain, the Soiano^ a wind which ia Buppone^ \i^ WNa» \si. ""^ioa 
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plains of Andalusia, throws the majority of individuals into % 
condition of peculiar lansuor. In India, which is ooveied 
with a rich vegetation, and in Chile, in Louisiana, and in tfad 
great level plains (jJanos) of the Orinoco, there are certain 
focal winds of a very elevated temperature. 

J*una Winds. — In Peru, between the Cordilleras and the 
Andes, at the height of 12,000 feet, are vast tracts of desolate 
table-land, known by the name of the Puna, These regions 
are swept, for four months in the year, by a pieroingfy-cold 
wind from the snowy peaks of the Cordilleras, which is so 
extremely dry, and al)sorbs with such rapidity the moistore of 
animal bodies, that it prevents putridity. If a mule happens 
to die upon these plains, it is converted, in the course of a 
few days, into a mummy ; even the entrails being free from 
the shghtest evidence ot decay. 

According to Prescott, the ancient Peruvians preserved the 
bodies of their dead for ages, by simply exposing them to the 
dry, cold, and rarefied atmosphere of the mounttuns. 

V. Permanent Winds, 

The Trade Winds extend generally from about 28° to 30° on 
each side of the equator, but their limits vary considerably as 
the sun is north or south of the equator ; tneir external and 
internal boundaries are also different in the Atlantic and 
Indian Oceans. There is usually a considerable space be- 
tween them, in which light variable winds prevail mostly frt)m 
the westwarcl, forming in several parts of the globe, near the 
equator, a kind of monsoon. It may be further remarked, 
that it is only over the wide ocean that the trade winds 
can blow uninterruptedly. 

Nothing excited the astonishment of the early navigators 
who ventured into the Atlantic so much as the east wind, 
which blew regularly within the tropics. The companions of 
Columbus were terrified when they found themselves gUding 
on by continuous east winds, which seemed to forewarn them 
that they should never return to their country. For several 
centuries the explanation was sought after in vain : at last 
Halley and Hadley proposed the following theory : — " The 
regions bordering on the equator are the hottest on the earth, 
because the sun is at no great distance from their zenith ; 
but, setting out from these zones, the temperature goes on 
diminishing in proportion as we approach the poles. There 
is, therefore, formed an upper current from the equator toward 
the two poles, and a lower one from the poles to the equator^. 
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The air from the poles becomes heated in the neighbourhood 
of the equator ; it ascends and returns anew towards the 
extremities of the terrestrial axis. On this principle we 
ought to find d north wind in the northern hemisphere, and a 
south wind in the southern ; but these two directions combine 
with the motion of the earth from west to east, and there 
results a n.e. wind in one hemisphere and a s.e. wind in the 
other. Indeed, as the diameter of the parallel circles con- 
tinues diminishing in proportion as we recede from the 
equator, and as all the points situated in the same meridian 
turn round the axis of the earth in twenty-four hours, it 
follows that they move with a velocity much greater as they 
are nearer to the equinoctial hne. But the masses of air 
which flow from the north toward the equator have an 
acquired velocity less than that of the region toward which 
they are directed. They, therefore, turn more slowly than do 
the points situated near the equator, and they oppose to the 
elevated parts of the surface of the globe a resistance analogous 
to that of the well-defined n.e. wind. For the same reason, 
the trade.wind of the southern hemisphere blows from the 
south-east." Or the cause of the trade winds may be explained 
thus. 

The atmosphere partakes of the diurnal motion of the earth, 
and if there were no disturbing cause acting upon it, might be 
divided into strata parallel to the plane of the equator, that 
is perpendicular to the axis of rotation, each having an inde- 
pendent rotary motion, which will of course increase regu- 
mrly from the poles to the equator. . Now the effect of the 
difference of temperature is to transfer a portion of a more 
northerly, and therefore slower moving stratum southward, 
and the earth at this point having a higher velocity, the 
motion of the surface and the atmosphere above it no longer 
correspond. All things on the surrace partaking of this ve- 
locity come against the slower moving stratum which produces 
the effect of a wind in a contrary direction. Let us suppose 
a steamer moving eastward at the rate of ten miles an hour, 
and a westerly wind blowing at the same rate, those on deck 
woidd feel a calm, but let the wind die away to, say four miles 
per hour, and %n easterty wind of six miles per hour will be felt 
against the steamer. The effect is precisely the same as if a 
person at the equator retaining his velocity of rotation was 
rapidly transferred northward through the strata of decreasing 
Ycdocity up to the hmit of the perceptible action of the equa- 
torial heat. 
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On approaching the equator from the psMQd of 30* few 
chaiigea are observed in the direction of the winds ; thej Taiy 
from x.N.E. to N.£. or e^'.e. ; and in the neighbourhood of the 
equator thev are £. It is^ in fact, at the equator that tho 
motion by tLe earth's rotation is most rapid, and there it is 
tliat the masses of air remain most behindhand, and oppose 
the greatest resistance ; it is near this line, also, that the 
trade-winds from both hemispheres meet, and as one oomes 
from the N.E., and the other from the s.K, an east wind is the 
result ; as when one ball is met by another it takes a direction 
int<irmediate between that of the two balls. The trade-winds 
of one hemisphere also affect all the directions comprised 
between £. and n.v.b. 

The north-east and south-east trade winds prevail in the 
open sea, in the Atlantic and F^fic Oceans, and from the 
great extent of the latter, they generally blow more steadily 
in it than in the former ; and the south-east trade wind in 
the southern Atlantic Ocean blows more steadily than the 
north-east trade wind to the northward of the equator where 
the ocean becomes contracted between Cape de Verde and the 
northern extremity of the coast of Brazil ; but towards the 
West India Islands, the north-east trade wind generally blows 
steadily between east and east-north-east. 

The south-east trade wind prevails also in the Indian Ocean, 
from within a few de^ees of the east side of Madagascar nearly 
to the coast of New Holland, between the parallel of 10° and 
28^ s. ; but in this ocean, from lat. 10^ s. to the coasts of India^ 
the winds are periodical. 

VI. Periodical Winds, 

Monsoons, from the Persian word movimm^ or the ^fakr 
moosirif siguifyiug a season^ are regular periodic^ winds, which, 
sweep over the Indian Ocean and the whole of Hindoostan, 
changing thoir direction after an interval of about six months, 
as the sun moves into the northern or southern hemisphere ; 
lience the term seastrn windSy or monsoons. These wmds, it 
appears, are a modification of the trade winds, occasioned by 
the position of the sun in different seasons, the openings in 
tlio chain of islands separating the Indian Ocean from the- 
Pacific, the interposition of the Asiatic continent^ and the 
rarefied atmosphere of Africa and Australia. 

The south-west monsoon prevails from April to October, 
between the equator and the tropic of Cancer, and it reaches 
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&om the east coa^t of Africa to the coasts of Itidia^ China, and 
the Philippine Islands ; its influence extends sometimes into 
the Pacific Ocean as far aiS the Marian Islands, or to about 
long. 145^ E., and it reaches as far north as the Japan Islands. 
In the same season, a southrsouth-west monsoon prevails to. 
the southward of the equator in the Mozambique Channel, 
between the Island of Madagascar and the coast of AMca^. 
which is occasibned by the conformation of the lands on each, 
side of that channel. 

The north-east monsoon prevails from October to May,, 
throughout nearly the same space as that mentioned above ;. 
but the monsoons are subject to great obstructions firom land, 
and in contracted places, such as Malacca Strait, they are* 
changed into variable winds. Their hmits are not everywhere 
the same, nor«do they always shift exactly at the same period. 

The north-west monsoon prevails between the north-east 
part of Madagascar and the west coast of New Holland from 
October to April, and it is generally confined between the 
equator and 10^ or 11° s. lat., but subject to irregularities. 
Tnis monsoon seldom blows steadily in the open sea, al- 
though in December and January it generally prevails, and 
' in these months sometimes extend from lat. 10° or 12® s. 
across the equator to lat. 2° or 3° N. This is the rainy 
monsoon to the southward of the equator, and the south-east, 
monsoon is the dry season. 

The south-east monsoon predominates from April to Oo- 
tober in the space last mentioned, and in some places reaches 
the equator, when the sun is near the northern tropic ; but this 
monsoon may be considered as an extension of the south-east 
trade following the sun, and when that luminary returns to< 
the southern tropic it recedes to lat. 10° or 12° s. 

The parts where the north-west and south-east monsoon 

grevails with greatest strength and regularity are in the Java, 
ea, and from thence eastward to Timor, amongst the Molucca, 
and Banda Islands, and onward to New Guinea. 

Westerly winds are sometimes experienced near the equator, 
in the Pacific Ocean, a great way to the eastward of New 
Guinea : and also in the Atlantic Ocean, westerly winds at 
times occur near, or a httle to the northward of the equator^ 
forming a counter current to the regular north-east and south- 
east trade winds which prevail on each side of it. 

The periodical change or shifting of the wind is called by 
sailors '' the breaking up of the monsoon." This is accom- 
panied by a dreadful commotion of the elemeat^^ «a;i^ ^^ca 
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storms which then prevail are sometimes most disastrous in 

■ their consequences. 

Mr. Gaunter, a resident at Madras, gives the foUoydng in- 
teresting account of a storm which occurred there during the 
shifting of these winds : " On the 16th of October ttie flag- 
staff was struck, as a signal for all vessels to leave the roods, 
lest they should be overtaken by the monsoon. On that vtry 
morning some premonitory symptoms of the app]t>aching war 
of elements had appeared. As the house we occupied ove^- 
looked the beach, we could behold the setting in of the 
monsoon in all its grand and terrific sublimity. The wind, 
with a force which nothing could resist, bent the tufted heads 
of the tall, slim, cocoarnut trees almost to the earth, flinging 
the U :ht sand into the air in eddying vortices, until the rain 
had either so increased its gravity, or beaten it into a mass^ 
as to prevent the wind from raising it. The pale Hghtning 
streamed from the clouds in broad sheets of flame, which 
appeared to encircle the heavens as if every element had been 
converted into fire, and the world was on the eve of a general 
conflagration ; whilst the peal which instantly followed was like 
the explosion of a gunpowder magazine. The heavens seemed 
to be one vast reservoir of flame, which was propelled £rom 
its voluminous bed by some invisible but omiiipotent agency, 
and threatened to fling its fiery ruin upon everything aroimd. 
In some parts, however, of the pitchy vapour by which the 
skies were by this time completely overspread, the lightning 
was seen only occasionally to glimmer in faint streaks of lights 
as if struggling, but unable, to escape from its prison, — igniting 
but too weak to burst, the impervious bosoms of those 
capacious magazines in which it was at once engendered and 
pent up. So heavy and continuous was the rain, that scarcely 
anything save those vivid bursts of light, which nothing could 
arrest or resist, was perceptible through it. The thunder was 
so painfully loud that it frequently caused the ear to throb ; 
it seemed as if mines were momentarily springing in the hea- 
vens, and I could almost fancy that one of. the subhmest 
fictions of heathen fable was realized at this moment before 
me, and that I was hearing an assault of the Titans. The 
surf was raised by the wind and scattered in thin billows of 
foam over the esplanade, which was completely powdered 
with the white feathery spray. It extended several hundred 
yards from the beach ; fish upwards of three inches long were 
found upon the flat roofs of houses in the town during the 
prevalence of the monsoon, either blown from the sea by the 
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violence of the gales, or taken up in the waterspouts, which 
are very prevalent in this tempestuous season. When these 
burst, whatever they contain is frequently borne by the 
sweeping blast to a considerable distance over-land, and depo- 
sited in the most uncongenial situations ; so that now during 
the violence of these tropical storms, fish are found ahve on 
the tops of houses ; nor is this any longer a matter of surprise 
to the established resident in India, who sees every year a 
repetition of this singular phenomenon. During the extreme 
violence of the storm the heat was occasionally almost beyond 
endurance, particularly after the first day or two, when the 
wind would at intervals entirely subside, so that not a breath 
of air could be felt, and the punka aff'orded but a partial reUef 
to that distressing sensation which is caused by the oppres- 
sive stillness of the air so well known in India." 

The monsoons are of great assistance to commerce ; by 
them a ship is frequently wafted to a distant port, and aided 
in returning by a monsoon blowing in an opposite direction 
to that which carried her out. 

Another class of periodical winds are — 

Land and Sea Breezes, which are caused by the unequal 
heating of the land and sea: the temperature on both is 
nearly equal, and the air is in a state of equihbrium, a few 
hours after the sun has risen ; but as the sun rises in the 
heavens the earth becomes more heated than the water, con- 
sequently the air above the earth becoming rarefied, ascends 
and flows towards the sea, which is ascertained by the motion 
of elevated clouds* The cooler air over the sea now rushes in 
upon the land, and thus the sea breeze is established in the 
morning. At the time of the greatest temperature of the day 
this breeze acquires its greatest force, but towards evening, as 
the earth gradually gives out its heat, the air above it becomes 
cool, and at sun-set it has the same temperature as the sea 
air, and hence there are a few hours of perfect calm. During 
the night the earth becomes colder than the sea, and the air 
above it condenses by reason of a diminution of temperature, 
and rushes from the land towards the sea, causing the land 
breeze. 

The hours at which these breezes are felt difier sorqewhat 
in different countries and at different seasons. Generally, 
the breeze from the sea begins to be felt some hours after the 
sun appears above the horizon ; at first it blows gently, but 
gradually increases in force and extent until three o^clock in 
the afternoon : it then decreases, to give place to th& W^ 
[p. G.] \. 
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wind, which springs up soon after sun-set. These breeaes 
are ]iarticiilarlv developed alone the coast of Malabar, where 
it is said tliat tbeir influence is felt sixty miles from landL They 
arc also very perceptible in the Mediterranean and in the East 
and West India Islands. The regular inland breezee experienced 
in the morning and evening, in some situations, are produced 
by changes in the density of the atmosphere, effected by the 
radiating properties of neighbouring snow-clad mountaina^ 
marshes, or sandy deserts. 

The Ktfsinn Winih are periodical winds, which blow from 
the north-east for about six weeks throughout the Mediter- 
ranean, particularly the Levant, where thev oommence to- 
wards the middle of July, about nine in the mornings and 
continue only throughout the day. 

The Zone of CnJmf, represente<l on the Map, has a breadth 
of about 6^ ; but this varies '^ith the seasons from 9^ to l(f . 
It is frequently interrupted by violent storms. 

** When the vessel on its voyage to the south approaches 
the equator in the midst of the Atlantic Ocean, anxious fear 
seizes the whole crew. Sooner or later, according to the time 
of year, the favouring wind which had brought them thus fax 
becomes weaker and weaker ; at first it ceases for a little 
while, and at last drops entirely. Around extends the sea, an 
endless glassy surface. The ship, hitherto speeding onward 
with a bird-like flight, lies bound on the crystal fluid The 
rays of the sun, falling perpendicularly, glow through and 
through the narrow space in which the men are enclosed. 
The deck bums through the soles of the shoes. A stifling vapour 
fills the cabins. A fortnight has the ruler of the sea lain im- 
moveable in the same spot. The store of water is exhausted. 
Glowing thirst glues the parched tongue to the palate. Each 
man looks upon his companions in suffering with the wild, 
murderous glance of despair. 

"The sun sinks below the horizon, the evening sky is 
illumined by a peculiar coppery redness ; and with the 
advancing night arises a black wall to the eastward ; a low, 
shrill pipe resounds from the distance, from whence a streak 
of foam advances over the black ocean. The ship sways and 
rocks upon the irregular waves, but the sail still hangs 
against the mast, flapping dismally upon the spars. Suddenly 
the storm bursts over with frightful roar ; with a shriek, the 
sails are torn asunder, and fly in ribbons ! A loud crack ! a 
second, and the mainmast goes overboard ! By a violent 
effort the crew succeed in cutting through the remaining 
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ropes, and the ship now flies over the ocean — ^now borne high 
upon the backs of the waves — now hurled down into the 
depths ; so that every seam creaks and groans as though it 
-would part asunder. The thunder rolls unceasingly ; con- 
tinuous Ughtning darts through the agitated atmosphere ; 
-the rain falls in streams instead of drops. Ten times the 
sailors give themselves up for' lost, when the quaking bark 
falls intp the trough of the sea, and as many times does it 
rise over the waves again. At last the storm lulls ; single 
«hocks follow, always at longer intervals : the waves become 
,smoother, and when the consoUng sim rises in the east, it 
illuminates the same dreary picture as on the formw day. 
Mirror-hke, the endless surface again expands, and in eight 
days is the store of collected water exhausted ; and again the 
silent spectres creep about and turn murderous looks upon 
each other. A new storm, and a new calm, and in so frightful 
alternation, until at last the ship is driven into the region of 
the peaceful trade wind on the other side of the equator. 
Hundreds of ships have gone down in storms here ; hundreds 
lost iheir crews by the most frightful of deaths — ^that from 
thirst ; and those who have passed the fearful region of calma, 
turn in earnest worship to heaven with thanks fer their new- 
won life." * 

VII. hurricanes. 

The terms Hurricane, Whirlvnnd, Waterspout, Landspout, 
SandrpiUar, TomadOy White-squall, PamperOy &c., have been 
applied to rotatory movements of the atmosphere in different 
parts of the world. 

Hurricanef, or Cyclones, are revolviug storms which occur 
in the West Indies and in the Indian Ocean. Of a similar 
kind are the Typhoons in \ja.e Chinese Seas. These atmospheric 
currents are in the nature of vortices or circulating move- 
ments participated in by masses of air fron^ 50 to 600 miles 
in diameter, revolving the more rapidly the nearer the 
centre, up to a certain distance, or radius, within which there 
u a calm. 

ThQ place of this centre of rotation meanwhile advances 
steadily along a definite line upon the globe, with a velocity 
varying from 2 to 30 or 40 nmes per hour, and pursuing a 
track which, in some of the hurricane regions, as in the West 
Indies, has a singular fixity of geographical situation and geo- 
metricMj form. But the character which it is of most im- 
* Schleiden's 'Lecture about the '^eok^^x! 
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iwrtance to a seaman to know, and the knowledge of wkick 
may often save his ship from disaster, as ignorance of it has 
repeatedly been the cause of catastrophes which might have 
been avoided, is this, viz., that in the same hemisphere great 
cyclones always revolve the aitfne way (so far at least as our 
present information extends), but that this direction is oppo- 
site in opposite hemispheres. In the northern bemiBphere 
their rotation is rttroyrade^ i, ^ ., contrary to the motion of the 
hands of a watch laid feuse upwards, or m conformity with the 
motion of the hand in unscrewing a' screw. In the southen 
their rotation is directy conformable to the hands of a watdi, 
or to the motion of the hand in screwing in a screw to a hori- 
zontal board. From this general feet can be ascertained, at 
any given moment, tlie hearing of the centre of the vortex^ whidi 
is the point of extreme danger, by reason of the fiuy of the 
wind in its vicinity, its sudden reversal, and the terrible sea 
which prevails there.* 

It was formerly supposed that hiuricanes were violent 
winds, sweeping with immense velocity in a rectilinear direc- 
tion ; but their true nature was first clearly established by 
Mr. Iledfield of New York, in a series of articles in SiUiman'a 
** American Journal of Science:" and afterwards by Colonel 
Keid, of the Corps of Royal Engineers, in his admirable works, 
** The Law of Storms" and " Storms and Variable Winds ;" 
also by Mr. Piddington, in his work called " The Sailor's Horn- 
book for the Law of Storms" — "Works," says Sir John 
Herschel, " which no navigator should go to sea unprovided 
with." 

Tyjiliooiis are hurricanes which occur once in three or four 
years in the Chinese Seas, between the lat. of 10^ and 30** N. 
One of these dreadful storms, which visited Hong Kong in 
July, 1841, is thus described by W, H. Hall, Commander of 
H.M.S. Nemesis, then lying in harbour at the above place. 

" For some days previously large black masses of clouds 
appeared to settle upon the hills on either side ; the atmo- 
sphere was extremely sultry and oppressive ; the most vivid 
lightning shot incessantly along the dense threatening douds, 
and looked the more brilliant, because the phenomena were 
always most remarkable at night, while during the day the 
threatening appeai*ances were moderated considerably, and 
sometimes almost entirely disappeared. The vibrations of the 

* Sir John Herschel in the article Meteorology, Admiralty < Manual,' 
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mercuiy in the barometer were constant and rapid ; and 
although it occasionally rose, stiU the improvement was only 
temporary, and upon the average it continued to fall. A 
typhoon was therefore confidently predicted ; and the more 
so, because none had occurred for several years. Between 
seven and eight o'clock in the morning the wind was blowing 
hard firom the northward, or directly upon the shore of Hong 
Kong, and continued to increase in heavy squalls hour after 
hour. Ships were already beginning to dnve, and the work of 
destruction had commenced on every side ; the Chinese junks 
and boats were blown about in all directions, and one of them 
was seen to founder with all hands on board. The fine basin 
of Hong Kong was gradually covered with scattered wrecks 
of the war of elements ; planks, spars, broken boats, and 
human beings clinging hopelessly for succour to every trea- 
cherous log, were tossed about on every side ; the wind 
howled, and tore away everything before it, literally sweeping 
the face of the waters. From half-past ten until two 
the hurricane was at its highest, the barometer at this time 
having descended to nearly 28^ 50', according to some, but on 
board the Nemesis it was never lower than 28® 59'. The air 
was filled with spray and salt, so that it was impossible to see 
anything that was not almost close at hand ; the wind roared 
and howled fearfully, so that it was impossible to hear a word 
that was said. Ships were now drifting foul of each other in 
all directions ; masts were being cut away ; and, from the 
strength of the wind forcing the sea high upon the shore, 
several ships were driven high and dry. The native Chinese 
were all distracted, imploring their gods in vain for help. 
Such fm awful scene of destruction and ruin is rarely wit- 
nessed, and almost everv one was so busy in thinking of his 
own safety as to be unable to render assistance to any one 
else. Hundreds of Chinese were drowned ; and occasionally 
a whole family, fchildren and all, floated past the ships, cling- 
ing, in apparent apathy (perhaps under the influence of opium), 
to the last remnants of their shattered boats, which soon 
tumbled to pieces, and left them to their fate." 

Within the limits of the typhoons, the PhiUppine Islands 
are visited with storms of a dreadful nature, " wMch devastate 
fields, uproot the largest trees, overturn houses, and drive 
the shipping on shore." 

The barometer is a certain indicator of an approaching 
storm in tropical seas. Its use in such cases is thus beauti- 
fully described by the celebrated Dr. Amott, fcoim. 0»sj&t\^<> 



171 PHYSICAL GEOGRAPHY. 

iions of the instrument made during a hurricane of which he 
was himself an eye-witness. 

<* To the husbandman, the barometer is of considerable use, 
by aiding and correcting the prognostics of the weather which 
he draws from local signs famihar to him ; but its great use 
as a weather-glass seems to be to the mariner, who roams 
over the whole ocean, and is often under skies and climates 
altogether new to him. The watchfid captain of the present 
day, trusting to this extraordinary monitor, is frequently 
enabled to take in sail and to miike ready for the storm, 
where, in former times, the dreadM visitation would have 
f&Qen upon him unprepared. It was in a southern latitude ; 
the sun had just set with placid appearance, closing a beau- 
tiful afternoon, and the usual mirth of the evening watch was 
proceeding, when the captain's order came to prepare with idl 
naste for a storm. The barometer had begun to fall with 
appalling rapidity. As yet, the oldest sailors had not per- 
ceived even a threatening in the sky, and were surprised at 
the extent and hurry of the preparations ; but the required 
measures were not completed, when a more awfiil hurricane 
burst upon them than the most experienced had ever braved 
Nothing could withstand it ; the sails, already furled and 
closely boimd to the yards, were riven away in tatters ; even 
the yards and masts themselves were in great part disabled ; 
and at one time the whole had nearly fallen oy the board. 
Such, for a few hours, was the mingled roar of the hurricane 
among the rigging, of the waves around, and of the incessant 
peals of thunder, that no human voice could be heard, and, 
amidst the general consternation, even the trumpet sounded 
in vain. In that awful night, but for the little tube of mer- 
cury which had given the warning, neither the strength of the 
noble ship, nor the skill and energies of the commander, could 
have availed anything, and not a man would have escaped to 
tell the tale. On the following morning the wind was again 
at rest ; but the ship lay upon the yet heaving waves, an un- 
sightly wreck."* 

VIII. Evaporation. 

It has been proved by several experiments that water 
evaporates at all temperatures. If at any season we expose 
water to the air in an open vessel, the water will in time 
evaporate and entirely disappear. Even ice sends off vapour ; 
for if a piece of ice be placed in a balance-pan, at a low tern- 
♦ * Elements of Physics.* 
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perature, it wi]l be found gradually to lose weight. Evapora- 
tion is caused chiefly by the solar action on the surface of the ' 
sea, of rivei-s, of lakes, and moist ground ; the invisible vapour, 
rising into the air, mixes with it, until it id condensea and 
assumes the form of mist^fog^ or clouds^ or falls in the shape of 
ra^7^, s/mw/;, or hail, A determinate volume of air, a cubic foot, 
for example, at a given temperature, has the property of 
receiving a certain quantity of vapour, of water in an invisible 
state, or, as we call it, humidity, "When it contains all the 
humidity it is capable of receiving, it is said to be saturated. 
If we increase the temperature, it will be able to hold more ; 
if, on the contrary, we lower the temperature, we diminish its 
capacity for vapour, and in the given case a part of the vapour 
would be condensed and deposited in small drops of rain 
along the outside of the vessel. The moist air here is Hke a 
sponge filled with water ; reduce its volume by pressure, there 
-will run out a certain quantity of water ; in the air laden with 
moisture the diminution of the temperature takes the place of 
pressure. The amount of water thus changed into vapour is 
very lai^e indeed : from experiments made by Mr. Glaisher, 
of the Royal Observatory at Greenwich, it appears that the 
vapour which has passed into the atmosphere in one year, if 
reconverted into. water, would cover the surface from which 
the evaporation took place to a height of 30 inches. 

Assuming that this is about the annual quantity, and that 
the surface of all the waters on the earth is 130 milhons of 
miles, then water to the amount of 62,000 cubic miles, would ' 
be annually changed into vapour. 

■ Dew-point. — ^If a mass of air be gradually cooled, it will at 
last descend to a degree of temperature at which it becomes 
saturated by the aqueous vapour contained in it. The degree 
of temperature indicated by the thermometer when dew begins 
to be deposited, is called the dew-pointy and this point varies 
with the degree of humidity of the atmosphere. 

IX. Dew and Whijte-frost. 
When aqueous vapour descends during the night, in the 
form of drops spread on the surface of plants and other bodies, 
it obtains the name of dew ; but if the temperature is very 
low it appears in the state of white-frost. This kind of pre- 
cipitation more frequently takes place when the sky is dear. 
Dr. Wells has shown, from a series of experiments, that dew 
falls for the most part during calm and serene nights, and that 
it is deposited in preference on bodies not f rot«c;t^\s^ ^^<^iest\ 



176 PHYSICAL GEOGRAPHT. 

bence there falls more dew in the open country than in dtiei^ 
where houses conceal a portion of the sky. Some bodies are 
covered with dew sooner than others : plants are more wetted 
than the earth ; sand sooner than a trodden soil ; glass sooner 
than metals ; chips sooner than a piece of wood. 

Tlie following is Dr. Wells's opmion on the formation of 
dew. 

Dew is the effect of the fall of tenmerature in the strata of 
air in contact with the soiL When tne latter is heated during 
the day, the vapours rise ; and when towards evening the force 
of the ascending current begins to diminish, they ML again 
toward the earth, without the air being saturated. After 
simset, and when the weather is calm and the sky serene^ the 
soil radiates, and its temperature descends seversJ degrees 
below that of the contiguous stratum of air of a few inches in 
thickness. Then the phenomenon of the precipitation of 
vapour on a cold glass, when brought into a heated room, 
takes place on a CTand scale, and the grass is covered with 
dew. This fall of temperature always precedes the formation 
of dew. The more notable it is, the more abimdant is tha 
dew for equal quantities of vapour of water contained in the 
air. Agriculturists also ver^ well know that nights vnth heavy 
dews are verv cold ; but this cold is the cause and not the 
effect of the dew. Everything which opposes radiation (a screen 
either above or beside the object, for instance) prevents the 
formation of dew. Plants placed beneath a tree are much less 
wetted than others. This cooling taking place chiefly in the 
neighbourhood of the soil, we can conceive that objects are 
less wetted by dew as they are farther from the earth. Every- 
thing proves that an elevation of a few inches above the surface 
of the soil is quite sufl&cient to produce great difference. Ea- 
diation having but little intensity when the sky is clouded, 
there is then no dew. It is the same when there is wind ; for 
then the cold strata of air, that are in contact with the soil, 
are constantly replaced and driven away by others, whose 
temperature is higher. 

Ail circumstances that favour radiation equally contribute 
to the formation of dew. A body that is a good radiator, and 
a bad conductor of heat, will therefore be covered with a very 
abundant dew. Thus, glass becomes wet sooner thaa the 
metab ; organised, bodies are wetted more quickly than glass, 
especially when they are in small fragments ; because as the 
heat passes mi}^ difficulty from one to the other, that which 
is lost is o.ot replaced by that which is transmitted, &om the 
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interior to the surface of the body. Thus, locks of wool are 
very well suited to these experiments, and become covered 
"with a very abundant dew. 

The moister the air is, all other things being equal, the more 
considerable is the quantity of dew that falls in a given time. 
Thus it is entirely wanting in arid deserts, notwithstanding 
the intensity of nocturnal radiation. In our own coimtry 
nights with abundant dews may be considered as foretelling 
rain, for they prove that the air contains a great quantity of 
the vapour of water, and that it is near the point of saturation. 
White-frost is produced under the same circumstances as 
dew. While at a few yards above the earth the air is seversd. 
degrees above the freezing point, the soil is cooled by radia- 
tion, and the vapour is congealed in the form of beautiful 
crystals. This cooling is very hurtftd to vegetation; and 
during the serene nights of spring the products of the kitchen 
garden are frequently killed by the cold. Her^ again, aU 
circumstances that oppose radiation prevent the cooling. 
Vegetables sheltered by trees suffer less than those that are 
not so protected. A tnin covering of cloth or of straw pre- 
serves plants ; and the vine has often been prevented from 
being frozen by Hghting fires that give much smoke. 

In like manner, as under the name of dew are comprised all 
the drops of water that remain attached to the leaves of plants, 
8o also under that of hoar-frost are comprised the aqueous 
precipitations which assume the form of snow. These preci- 
pitations may be formed in different ways. When south winds 
succeed to continuous 'cold, and the thermometer rises almost 
to freezing-point, vapours are precipitated in the soHd form ; 
stone buildings are quite white, and the branches of trees are 
covered with beautiftd crystals. This form of white frosty 
which is observed in our climates every winter, is very fre- 
quent in the Polar regions during the winter season; the 
ngging of ships is then adorned with sparkling fringes and 
regular crystfdlisation, which sailors have called beards. 

X. Fogs, 

Fogs are masses of aqueous vapour, more or less dense* 
which rest immediately on the surface of the earth, or cling 
to the sides of mountains. When they remain suspended at 
a certain height in the atmosphere they are called clouds. 

When fog becomes visible anywhere it is because the air is 
saturated with moistui'e. In countries where the soilj '~^ 
and hot, and the air moist and cold^ thick and 
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may be expeoted. This is the case in England, the coasts of 
which are washed by a sea at an elevated temperature. The 
same is the case with the seas which lie around Newfoundland, 
where the gulf stream, which flows from the south, has a 
higher temperature than the air. In London, fogs have some- 
times an extraordinary density and dark colour ; this probably 
is owing to the great admixture of smoke with the aqueous 
vapour. Fogs cannot possibly form when the air is very dry, 
for this reason, they are never observed in deserts. In the 
interior of large continents, and particularly in the interior of 
Asia and Africa^ they only form in the neighbourhood of rivers 
and leJLes. 

XI. Clouds, 

Clouds are masses of condensed vapour suspended in the 
atmosphere : they are of the greatest importance to the earth, 
since they are the grand reservoir of the rains which desc^id 
and refresh the ground, and of the snows which dothe and 
keep it warm m winter. They also serve as a screen to pro- 
tect the earth from the intense rays of the sun, and as a v^de 
for the electric fluid. 

The height of clouds varies with the seasons, bein^ much 
greater in smnmer than in winter. In certain countries they 
regularly form and disperse at particidar seasons, and are often 
the precursors of wind, rain, or storms. Forced by the winds 
to ascend along the sides of mountains, they are uplifted into 
the colder regions of the atmosphere : they feel the pressure 
of the air, which is less there, and the expansion of the gases 
composing them increases the cooling ; the air loses its capa- 
city for holding the same quantity of vapours as before. The 
latter are condensed into clouds, which crown the summits of 
the mountains and trail along their sides, and are soon dis- 
solved into abundant rains. 

The mountain chains are, then, the great condensers, placed 
by nature here and there along the continents to take from 
the winds their moisture to serve as reservoirs for the rain- 
waters, and to distribute them afterwards as they are needed 
over the surrounding plains. Their wet and cloudy summits 
seem to be untiringly occupied with this important work. 
From their sides flow numberless torrents and nvers, carrying 
in aU directions wealth and hfe. Every system of mountains 
becomes the centre of a system of irrigation, of water-courses, 
which give to its neighbourhood a value of primary importance. 

This power of condensation is expressed by the fact, that, 
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in the heights of the mountains there falls more wiater than* 
on their slopes, and at their bases there falls more than in the 
neighbouring plains. Further, the 'sides of the chain exposed 
to the sea-wind receive a quantity of rain much beyond that 
which falls on the opposite side ; so that the great systems of 
mountains not only cUvide the spaces, but separate different, 
and often opposite climates: 

The examples of this action of mountain chains on the- 
condensation of the rains are numerous in nature. 

The forms assumed by clouds are so various, that, at first 
sight, it might seem that all classification would be impos- 
sible ; they have, notwithstanding, been arranged by Mr. Luke 
Howard into three original, and four formed by combina- 
tion ; this scheme is now imiversally adopted : — 

1. CirruSy or Curl-cloud. — ^This cloud is so called, from the 
Latin word cirrus or curl, because it usually resembles a^ 
distended lock of hair. It is distinguished from the other 
kinds by its fibrous structure, the Ughtness of its appearance, 
and the variety of figures it is capable of assuming. After a 
penod of fine weather slender filaments of the cirrus are fre- 
quently seen stretching Uke white lines across the azure sky. 
Sometimes these threads of clouds are arranged in parallel 
bands, which in the northern, (wherever observations have 
been taken,) are either directed from south to north, or from 
south-west to north-east ; at other times they separate, 
resembling the tail of a horse, a form which is known in Ger- 
many by tiie name of wind-trees. These filaments are also not 
imfrequently seen crossing each other, and investing the sky 
with a dehcate net-work of gauze-hke vapour. One of the 
most beautiful forms of the cirrus occurs when the fibres ciu'l 
from each side of a band of Ught cloud, and the whole appears 
hke the feathered grain of a rich piece of mahogany. 

The white colour of the cirrus renders it diflficult, in all' 
cases, to detect its peculiar structure ; for the eye is dazzled 
by its excessive light. The cloud may, however, be ^dewod at 
leisure, by reflection from a blackened mirror, which diminishes 
the brightness. The cirrus soars the highest of all clouds. 
Its jdtitudd, at Halle, in Germany, has frequently been esti- 
mated, by Kaemetz, to be not less than 21,300 feet ; and, from 
the observations of ten years, this distinguished meteorologist 
has been led to believe, that it is entirely composed of snow- 
flakes. Indeed, the temperature of the elevated regions in 
-which it floats must be often far below the freezing point, 

2. CiimttluSf or Strachen-dotid, — ^This kindoi cAoxxi ^rw^ccss^ 
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ritrf.:.* •'x.-rir :ii tLe f':Zvir::.r CAZ^er. Ahhoogli the sm 
m^v ij»v*: ir„v.-ri ::. a cloudiest akv. a few s<;.IiiAiy ^tedsB of 
vij»'/ if ruav r^ -y^ci to-srir^is eirlii or nine o'cLoA : these^ M 
l;*'; 'Uv aJviT.cv.-. e:.:argt fre-m wiihiii. l^ec^me thicker, ud 
&/:'; Mmulit-s i:-i rjur-'iwl i^aAs«s, which ct«adnue to increase m 
uxuxt^zT ar-d nize, till the Lot test pan of the day. After this 
tir.'.e they gm^-lualiV Icscen. and often entirely vianish, leanng 
th': hky at h^UiM-i azain fnrrfectly serene. 

li\i*: ciimuliLs flobiis low in the morning but its altitfidB 
iricr*5a.4f.'-* with that of the ascending currents, which attain 
thfiir }iighe-,t elevation soon after mid-day ; toii-ards eveniic 
t}io currents Hul^ide, and the cloud descends. This ciroumr 
htance haH often been remarked by meteorologists, when star 
tioned on elevatcxi mountains. In the morning the cumulne 
hias ).»oeri He'.-n beneath them, it enveloped them towards nooD^ 
then soared above them for several hours, and descended to 
the vale at the close of the day. It is not difficult to account 
for the facts just detailed. The cumulus begins to be formed 
when the warm currents, in their upward progress, arrive at 
a temperature so low that they become over-saturated with 
moisturo ; and the excess is then condensed into a cloud.' 

1'ho higher the currents rise, the colder is the atmosphere^ 
generally sjKiaking, and the cloud must necessarily enlarge; 
but when in the afternoon the strength of the currents abates, 
the clouds which are buoyed up by their force, sink down 
iwU) warmer regions of the atmosphere, and are either par- 
tially or completely dissolved. The rounded figure of the 
cuniuliiH is attributed by Saussure to the mods of its forma- 
tion : for when one fluid flows through another at rest, the 
outline of the figure assumed by the first will be composed of 
curved lines. This may be seen by suflfering a drop of milk, 
or ink, to fall into a glass of water ; but the shape of a cloud 
of Hteurn, as it issues from the boiler of a locomotive, presents 
u far bettor illustration. 

3. Htratiis, or FallrdotuL — This cloud derives its name from 
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the Latin word stratus, or covering ; it forms about sunset, 
increases in density dining the night, and disappears at sun- 
rise. It is caused by the vapours which have oeen exhaled 
during the heat of the day, but return again to the earth 
towards the evening, when the temperature has decHned, and 
are then condensed into a sheet of clouds, which stretch along 
and rest upon the horizon. This class hkewise includes those 
light and spreading mists which gather in meadows and vales 
in the evening of a warm smnmer's day, floating hke a veil 
over the surface of the ground, and extending but a short 
distance above it. 

4. Cirro-StratitSy or Wane-^loud. — This cloud is so called, 
because it partakes of the characteristics of the cirrus and 
stratus ; originating usually in the cirrus. It is remarkable 
for its great length, in proportion to its thickness ; but though 
preserving in the main this pecuharity, it assumes many 
varieties of form. At one time it consists of a number of 
parallel strata of vapour, in close proximity, blended together 
at the middle, but separated at the edges, or it may appear as 
a streak of vapour, broadest at the middle, and tapering 
towards either end. A third variety consists of small rows of 
cloiids^ parallel to one another, each successive row becoming 
shorter, from the widest part of the cloud to the extremities. 
The name of cinxHstratus is also given to that thin, gauze- 
like cloud, which sometimes overspreads the whole sky, and 
through which the sun and moon are dimly visible. 

6. Cirro-CumtdtiSy or Sonder-cloud, — It not unfrequently 
happens, that the heavens appear as if sown with httle round 
masses of douds, lying near to each other, but perfectly sepa- 
rated by intervals of sky. This cloud is the cirro-cumulus, 
and often arises from a change in the cirrus and cirro-stratus ; 
the strata of the latter being divided across .the direction of 
their length, and the different parts rounding into the cirro- 
cumulus. Sometimes the reverse occui*s, and the cirro-cu- 
mulus is seen changing into the cirrus and cirro-stratus. The 
structure of the cirro-cumulus is not always the same ; at one 
time the masses are very dense and well-roimded ; at another 
their form is irregular, and the skv often presents a curdled 
appearance^ when covered with tnis cloui Sometimes the 
cirro-cumulus is so hght and fleecy, that the rays of the sun, 
as they traverse it, are scarcely dimmed. Humboldt found 
them even so delicate that he was able to discern through 
them the spots on the moon. The last two classes of cLovvSa^ 
like the cirrufl, float at a very great height. 

[p. a. J 1&. 
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6. CumtdO'Stratus, or Tmn-daud, — The variety of c«oud to 
which this name is given, combines the characteristics of the 
cumulus and stratus. Xts base consists of a horizontal stratum 
or layer of vapour, from which rise large, overhanging masses 
of cumulus. Sometimes contiguous cumulus clouds unite, 
and passing intone state of cimiulo-stratus, form groups of 
immense size. This cloud is seen in perfection upon the 
approach of a thunder-storm, when the cumulus clouds, driven 
together by the wind, are piled upon each other, and assume 
those peculiar forms commonly known by the name of thunder- 
heads. This modification also frequently arises when the 
cumulus is pierced by the cirroHstratus, one above the other, 
passing through the same pile of clouds, which then present 
successive tiers of the cumulo-stratus. 

7. Nimbus, or Rainrcloud, — ^This cloud is so called firom the 
Latin word nimbus, a rain^ dark cloud ; it po^sses no pecu- 
liarity of form> but is distinguished by its uniform gray tint 
and fringed edges. It is usually composed of some of the 
preceding classes of clouds, so blended together that they 
cannot be distinguished, and is produced by a change in their 
structure, the result of an increase in density. The nimbus 
often originates in the cumulo-stratus, which, as it increases 
in thickness, frequently assumes a black or bluish tint. In a 
short time this hue changes to gray, a circumstance which 
indicates that the nimbus is formed and rain descending. 

Xn. Bain, 

Bain is water which, originally taken up into the atmosphere 
in the state of vapour, is returned to the earth in the form 
of liquid drops. When the temperature of the atmosphere 
diminishes, and the vesicles of vapour become large, many of 
them unite, and, by reason of their increased gravity, fall : in 
their descent, should they pass through a very dry stratum of 
air, they continually evaporate, and reach the earth in small 
drops or fine rain. 

We must not forget that it is to the ocean we owe those 
beneficent rains which refresh and vivify aU nature ; those 
springs which quench our thirst ; those streams and rivers 
which fertilize pur valleys and our plains, and serve as high- 
ways for the commerce of nations ; those lakes whieii spread 
so many charms over the coimtries encompassing their boi'ders. 
We scarcely dream that if the ocean ceased to send to the 
continents the supply of water nocea&di:^ \a their daily ILfo, 
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.the parched and arid earth would soon see all the organized 
beings that live upon its surface perish in pain and anguish. 

In £Etc1^ all the continental waters come to us from the ocean. 
If thej are fresh and sweety it is because they have passed 
through the great laboratory of nature by the simple process 
of distillation. 

The Bim, the great awi^ener of life, the king of nature, dif- 
fuses his burning rays over the face of the waiters. He causes 
the invisible vapours to rise, which, lighter than the air itself, 
unceasin^y tend to soar into the atmosphere, filling it and 
constituting within it another aqueous atmosphere. In their 
ascending movement they encounter the colder layers of the 
higher r^ons of the atmosphere, which perform the part of 
coolers. They a^ condens^ in vesicles, which become visible 
under the form of clouds and fogs ; then, borne along by the 
wind, whether invisible still, or in the state of clouds, they 
spread themselves over the continents and fall in abundant 
rains upon the ground, which they fertilize. All the portion 
of the atmospheric waters not expended for the benefit of the 
plants and oi the animals, nor carried off anew into the atmo- 
sphere by evi^oration, returns by the springs and rivers to 
the ocean, whence it came. 

Thus the waters of the ocean, by this ever renewed rotation, 
spr^d themselves over the lands ; the two elements combine, 
and become a source of life far richer and much superior to 
what either could have produced by its own forces alone. 

Rain is very unequally distributed over the regions of the 
'ob»e : generally spieaking, it is most abundant in the neigh- 
ourhood of the equator, where evaporation is going on most 
rapidly, and it graduallv decreases in quantity as we recede 
from the equator towards the poles. In some districts beyond 
the tropics it never rains at all, as in the desert regions of the 
Old World, including the Sahara, the Arabian and Persian 
Deserts^ and the Great Desert of Gobi or Shamo. In the New 
World, the shores of Peru and the arid regions of Mexico 
exhibit a similar character. Besides the '^Rsinless Regions*' 
ihoYm upon the map, there are other countries in which there 
Sb an unufiHially small amount of rain ; and, on the contrary, 
ihmre are some districts where it constantly rains. 

Mr. Darwin thus describes an extraordinary drought which 
vas experienced in the province of Buenos Ayres : — 

^ During this time so little rain fell that the vegetation, even 
to the thistles, failed ; the brooks were dried up, and the whole 
country assumed the appearance of a dusty high-road. This 
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was especially the case in the northern part of the province 
of Buenos Ayres, and the southern part of Santa Fe. Very 
great numbers of birds, wild animals, cattle, and horses 
perished from the want of food and water. A man told me 
that the deer used to come into his court-yard to the well, 
which he had been obliged to dig to supply his own family 
with water ; and that the partridges had hardly strength to 
fly away when pursued. 

" The lowest estimation of the loss of cattle in the province 
of Buenos Ayres alone was taken at one milHon head. A pro- 
prietor at San Pedro had previously to these years 20,000 
cattle ; at the end not one remained. San Pedro is situated 
in the middle of the finest coimtry, and even now abounds again 
with animals ; yet, during the latter part of the gran seco, 
live cattle were brought in vessels for the consumption of the 
inhabitants. The animals, roused from their estancias, and 
wandering far southward, were mingjed together in such mul- 
titudes, that a government commission was sent from Buenos 
Ayres to settle the dispute of the owners. Sir Woodbine 
Parish informed me of another and very curious source of 
dispute ; the ground being so long dry, such quantities of dust 
were blown about, that, in this open country, the land-marks 
became obliterated, and people could not tell the limits of 
their estates. I was informed by jeui eye-witness, that the 
cattle, in herds of thousands, rushed into the Parana, and being 
exhausted by hunger they were imable to crawl up the muddy 
banks, and thus were drowned. The arm of the river which 
runs by San Pedro was so full of putrid carcases, that the 
master of a vessel told me that the smell rendered it quite 
impassable. Without doubt, several himdred thousand animals 
perished in the river ; their bodies, when putrid, were seen 
floating down the stream ; and many, in all probabihty, were 
deposited in the estuary of the Plata. All the small rivers 
became highly saline, and this caused the death of vast num- 
bers in particular spots ; for when an animal drinks of such 
water it does not recover. Azara describes the fury of the 
wild horses on a similar occasion, rushing into the marshes, 
those which arrived first being overwhelmed and crushed by 
those which followed. He adds, that more than once he has 
seen the carcases of upwards of a thousand wild horses thus 
destroyed. I noticed that the smaller streams in the Pampas' 
were paved with a breccia of bones ; but this, probably, is the 
effect of a gradual increase, rather than of the destruction at 
oDjr one period. 
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"Subsequently to the drought of 1827 to 1832, a very rainy 
season followed, which caused great floods. Hence/ it is ahnost 
certain that some thousands of the skeletons were buried by 
the deposits of the very next year. What would be the opinion 
of a geologist, viewing such an enormous collection of bones 
of all kinds of animals and of all ages, thus embedded in one 
thick earthy mass ? Would he not attribute it to a flood 
having swept over the surface of the land, rather than to the 
common order of things 1" 

Captain Owen, in the account of his surveying voyage, relates 
a sinular effect of drought on the elephants at Benguela, on 
the west coast of Africa. They invaded the town in a body 
to get possession of the wells, not being able to procure any 
water m the country. A desperate battle ensued between the 
inhabitants (amounting to nearly 3,000) and the animals. It 
terminated in the defeat of the latter ; but not until they had 
killed one man, and maimed a great number. 

XIIL Distribution of Bains, 

When a warm and moist wind, the south-west of the At- 
lantic, for example, setting from the tropics, comes in contact 
with the colder air of the temperate regions, its temperature 
is lowered ; it can no longer contain as great a quantity of 
vapour. A portion of its himiidity is immediately condensed 
inte clouds, and then falls in raiu. 

Or the opposite ; a wind charged with clouds arises in a 
warmer and a dryer air, comes, for example, from the Medi- 
terranean te the Sahara, as is the case during three-fourths of 
the year ; the burning air of the desert having a much greater 
capacity for vapour, dissipates instantly all these clouds, which 
bi^c^ up, vanish, and disappoint the excited expectetion of 
ihe traveller, who hoped for refreshing rains. When the 
moist winds encounter an elevated obstacle, a high chain of 
moimtains, a plateau — they are forced to ascend their slopes, 
hi^ inte the atmosphere ; they And there a colder air, which 
condenses their vapours, and the rain flows down along the 
sides ; the wind passing over te the other side of the chain, 
arrives there dry and cold, deprived of all its moisture, and 
¥dthout clouds. The same wind thus brings rain on one side 
and £eu^ weather on the other. This is what happens every 
day on the two sides of the Scandinavian movmtains. 

It is even possible that an ascending current, if very 
violent^ may hurry the abundant vapours of the lower layers 
to ibo more elevated layers of the atmosphere* The \«.i^\)3S9i 
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are afterwards condensed there, and fall back in torrents of 
rain. Such' at least is the explanation which Humboldt gives 
of the rains of the tropics. 

The temperature, the winds, and the rain having an inti- 
mate connexion each with the others, and playing sdtemately 
the part of cause and effect^ the earth, in the point of view 
now under consideration, is divided, as regards temperature 
and windd, into two great zones — ^the one, that of periodical 
rains, or of the tropical regions ; the other, that of continuous 
rains, or of the temperate regions. 

Aided by these preliminary remarks, we are enabled to 
account for the general phenomena regarding the distribution 
of rains. 

We shall |HX>ceed to notice the different rain r^ons laid 
down on the small Rain Map, commencing with those regions 
within the tropics, because a greater r^ularity is observed 
there than m higher latitudes. 

In the equatorial regir>ns, where the course of temperatures 
and winds is regular, that of the rains is equally so ; and 
instead of seasons'of temperature, which are there unknown, 
the inhabitants draw the distinguishing line between the dry 
and the rainy season. 

Whenever the trade wind blows with its wonted regularity, 
the sky preserves a constant serenity and a deep azure blue^ 
e^ecially when the sun is in the opposite hemisphere ; the 
air is dry, and the atmosphere cloudless. But in proportion 
as the sun approaches the zenith, the trade wind grows irre- 
gular, the sky assumes a whitish tint, it becomes overcast^ 
clouds appear, sudden showers, accompanied with fierce 
storms, ensue. They occur more and more frequently, and 
turn at length into floods of rain, inundating the earth with 
torrents of water. The air is at this time so damp that the 
inhabitants are in an incessant vapour bath. Tne heat is 
heavy and stifling, the body becomes dull and enervated: this 
is the period of those endemical fevers that destroy so great a 
numl)er of the settlers who had come from the temperate 
Kones. But vegetation puts on a new freshness and vigour ; 
the desert itself becomes animated, and is overspread for a 
few months with enchanting verdure, which furnishes pasture 
to thousands of animals. Nevertheless, ere long the sun, in 
his annual progress, advances to pour down his vertical rays 
upon those places ; the rains diminish,, the atmosphere l>e- 
comes 6nce more serene, the trade wind resumes its regularity, 
aad the heaven shuts its windowa oiiCQ tt%tifiai\ai\.\!L tlka €c41ow^ 
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ing season. Such is the normal course of the tropical rains. 
They fidl everywhere during the passage of the sun through 
the zenith. The heat is then so violent, that the ascending 
current neutrahzes the horizontal trade wind. It hurries the 
vai)ours to the heights of the atmosphere, and the upper hmit 
of the trade wind, where they are condensed and feJI back in 
a deluge of rain. Now as the sun passes and repasses from 
one tropic to the other, it follows that there is in most inter- 
mediate places a two-fold rainy season, the two periods of 
rain being more or less closely connected in point of time. 

In all places situated within the tropics there is an ascend- 
ing current of air, which is very powerful in those places 
having the sun in the zenith ; tms ascending current draws 
with it masses of vaporn:, which condense as soon as they 
reach a certain stratum of the atmosphere, and are returned 
in heavy rains to the very regions from which they rise. lu 
this zone the sun almost alwaj^s rises in a clear sky : about 
noon isolated clouds appear, which pour out prodigious quan- 
tities of rain ; these showers are generally accompanied with 
violent gales. Towards evening the clouds dissipate, and the 
sun sets in a perfectly clear sky. Since these rains are caused 
by the direct action of the solar, rays, the places upon which 
they fall change with the declination of the sun. As the sun 
passes twice a-year over the zenith of places situated within 
the torrid zone, we find that in tropical regions a very consi- 
derable quantity falls twice a-year, and at very near intervals. 
In countries situated near the equator, where the times of the 
passage of the zenith are separated by a longer interval, there 
are two rainy and two dry seasons. In all places where the 
trade wind blows continually seaward it does not rain, and the 
sky is always serene, especially when the sun is in the oppo- 
site hemisphere : but it frequently rains in the region of 
caJms ; for this reason it has been designated upon the Map 
the " Zone of almost constant precipitation." 

On shore, between the tropics, the year is divided into two 
seasons — ^the wet and the dry season ; during the latter, entire 
months frequently pass away without a single cloud having been 
seen in the sky. In many countries the night is almost idways 
serene, in others it rains in the night also, and even more so 
than in the dskj ; but it is probable that this difiference is due 
to the neighbourhood of large chains of mountains. 

The northern hmit of the periodical rains is not exactly 
known. In India the course of the rain is not so regular ; it 
depends entirely on the monsoons. The western coast of the 
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Deccan, the coast of Malabar, has the season of the rains 
during the moiisoon of the south-west^ which brings thither 
the vapours of the ocean ; that is^ durixig the northem 
summer. It has the dry season during the monsoon of tha 
north-east. During the winter the monsoon of the aaoHt- 
west ascends the slopes of the western Ghauts, and cinaei 
in the heights violent storms and very abundant nios. 
Along the coast of Coromandel, on the contrary, it is tiie 
north-east monsoon which conducts the rain, .with ti» 
vapours of the sea of Bengal, and the south-west moiuooo 
brmgs the dryness. These two coasts of the penixunh 
have then their seasons reversed. One has the dry weathtf 
when the other has i*ain, and reciprocally. The table-land d 
the Deccan jmrtakcs of the two cnaracters ; the fiJl of water 
is more vanablo, and there are often two periods of abuih 
daut rains. 

We see here that the relative position of the lands and the 
seas regulates the seasons. 

When the wind that blows from the S. W. is forced to 
ascend along the flanks of the Ghauts, the vapours condense 
on their summits, and there are violent storms almost everj 
day. In the interior of the country the rains are rare, ana 
on the eastern coast the sky is serene. The rains are most 
abundant in July. During the N. E. monsoon, the same suc- 
cession is noticed on the coast of Coromandel ; but ^e moun- 
tains not being so steep, the rains are not so heavy. During 
this time the sky is perfectly serene on the west coast. The 
table-land of the Deccan partsJtes of the climate of the tvo 
coasts. The distribution of rain during the season depends 
on the distance of the different points from the sea. Accord- 
ing as they are nearer the western or the eastern coasts, the 
course of the seasons is analogous to that of the correspond- 
ing coast. Some places, situated in the middle of the penin- 
sula, have partial rains throughout the year. 

The quantity of water that falls in these countries during 
the space of a single month is more considerable than that of 
the whole year with us. In places situated near the sea we 
may admit that from 75 to 125 inches of water fall during the 
year. Let us add, that it never rains but in certain moniJis, 
and only during one or two hoars of the day, which renders 
the contrast still more striking. The drops of water are 
enormous, very close together, aiid reach the earth with great 
violence. But if we penetrate into the interior of countries, 
or ascend considerable heights, the quantity of rain dimi- 
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nishes. At Seringapatam, in India, and at Bogota, in Ame- 
rica;, it is hardly greater than that observed in Germany. In 
Africa, near the equator, the season of rain commences as 
early as April. Between 10® N. lat. and the tropics, princi- 
pally in the eoimtries watered by the Sen^al, it lasts from the 
commencement of June to the beginning of November. The 
evaporation of the water that Tails over night so saturates the 
air with vapours, that articles of clothing, or, in short, any- 
thing that is not placed near the fire, becomes moist^ and the 
inhabitants live in an atmosphere of vapour. This is the 
period of the endemic diseases so fatal to Europeans. The 
approach of this rainy season is annoimced by changes in the 
direction of the winds. 

On the western coast of America the rain commences in 
the early days of March ; and at San Bias, in CaUfomia, it 
rarely rains before the beginning of June. 

Humboldt asserts that in fiie part of South America, 
situated on the north of the equator, the sky is perfectly 
serene from December to February ; the wind blows from the 
B. or E.N.E., the air is dry, and vegetation is leafless. Toward 
the end of February, and at the commencement of March, the 
blue of the sky becomes deeper, the hygrometer denotes more 
moisture in the air, and the leaves of the trees begin to burst 
forth. A slight curtain of vapour dulls the twinkling of the 
stars, which is dense towards the zenith, where it is some- 
times visible. The trade wind blows less violently, and the 
air is occasionally calm. Clouds, resembling mountains, gra- 
dually collect in the S.S.E., and sometimes traverse the sky 
with incredible velocity. Toward the end of March lightnings 
shine in the heavens at the south, and the wind passes for 
several hours to the w. and w.6.w. The atmospheric elec- 
tricii^ becomes stronger, especially at simset, and this is a 
certam sign of the approach of the rainy season, which on the 
banks of the Orinoco oegins at the end of ApriL The sky is 
troubled, and from its former blue becomes ^ey. In the 
afternoon, at the moment when the heat is at its maximum, 
a storm, accompanied by heavy showers, rises in the plains. 
At the conmiencement the clouds and rain are only formed 
during the burning hours of the afternoon, and disappear 
toward evening ;- but in proportion as the season advances, 
especially when the sun is at the zenith, they both commence, 
being manifest in the morning ; but at the end of the season 
they again appear in the afternoon.* 

* Humboldt's* Personal l$ana\iv«.' ,a 
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Bat the annoil quantitr of nin noeiTDcL in sons looaliftMii 
ADd under the influence of certoin arcnnmkanc«^ la aonuiinMi 
much more confliderablei At Fuvnaribo^ in Dntoh QakDi, 
it falls to the amount of 229 inches of water, or 19 ftei. At 
St. Louis de Maranhao, in Brazil, S76 indMs htswe bets 
received, or 23 feet Bat the greatest quantitr erw obaemd 
is that of Mahabaleshwar, in the Western Gfaanta^ sonth d 
Bombay, at the height of 4,200 feet^ it rises to the enonnoiB 
number of 3u2 inches. A layer of 25 feet of water would 
have been formed by the rain waters if they had not ffrndaaSfy 
run off. 

These results are the more astonishing, as all this water 
falls in the space of only a few months^ and, so to speak, ak 
once. It has Deen seen to fell at Cayenne 21 indies in asing^ 
day. This is nearly as much as fells during the whole year in 
the northern latitudes. This is the reason niiy, notwith- 
standing the abundance of the rains, the niunber of clear 
days is much more considerable than in our climates. Bven 
during the rainy season the sun shows himsdf neariy eveiy 
day, and many days pass without a single drop of. water 
fekUing from the atmosphere. 

We may conceive the prodigious effect such violent showen 
must produce upon the rivers. Who does not now under- 
stand the secret of the overflowings of the Nile^ once so 
mystorions, and which are due to the circumstance that the 
region of its sources receives the tropical rains ? Floods of 
40 feet rise and upwards are frequent at this season in the 
great rivers of South America ; the llanos of the Orinoco are 
changed into an inland sea. The Amazon inundates tibe 
plains through which it flows to a vast distance. The Pto9iguay 
forms lagoons, which, like those of Xarayes, are more thtm 300 
miles in length, and ooze away during the dry season. 

The quantity of water contained in the tropical atmospherOi 
in the condition of transparent gas, is always considerable. P 
is in proportion to the heat, which being always very great 
augments its capacity to a very high degree. Even under 
the most serene sky the air is still abundantly provided with 
it. It is this invisible water which, being absorbed by the 
plants and taken up by their large leaves, produces the vigorous 
vegetation, and causes the eternal verdure that fills us with 
astonishment under a sky devoid of rain, and doudxess during 
more than half the year ; while in our climates, fi^m the 
failure of rain for a few weeks only, we see all verdure languish^ 
and all the flowers perish for the lack of moisture. 
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Extra-froptcal Bains, — The distribution of rains in the 
temperate regions ofifers a perfect contrast to that of the 
tropics. Here, throughout the whole year, the earth is 
watered by the rains of heaven, although sometimes irregu* 
larly. But these are variable, as are the winds and the tem- 
perature, and secondary circimistances have much influence 
on them. 

The further we recede from the tropics, the more do we 
find that this periodical character disappears.- But we have 
few established feicts as to the mode in which the transition 
is made from one region to another. North of the tropics we 
find winter rains, which doubtless are caused by the meeting 
of the upper trade winds with the north-eastern. The strife 
of these gives birth to heavy rainnstorms. It is so at Madeira 
and Lisbom, Yet further north, Italy and some portion of 
the Mediterranean have spring and autumnal rains, which Dove 
attributes to the transit of the south-west trade wind before 
and after the solstice. In Germany, according to the same 
authority, the same cause produces frequent rains at the 
period of the solstice, or summer rains, which denote the 
lughest point attained by the trade wind in those latitudes 
at the greatest declination of the sun towards the north. 

But it must be admitted that the general character of the 
rains of those regions, their periooiB, and their frec[uency, 
appear especially to depend on a thousand geographical fea- 
tures which influence tnem greatly. 

The quantity of water held by the atmosjjhere of the tem- 
perate regions is much smaller than that in the air of the 
tropics. The vegetation therefore cannot endure the want of 
rain for any length of time, as I have observed, and the quan- 
tity of rain water falling in them is also greatly inferior. 

The mean is 34 inches in the Old World, and 39 in tem- 
perate America, or 35 for the whole zone. 

There are causes, however, to be pointed out hereafter 
which produce the fall of twice and even thrice that quantity 
at certain points. The number of fur days is also far smaller ; 
but if these fruitful showers are not granted to us with the 
same prodigality as in the tropical regions, they are, at least, 
better distributed throughout the vear, in a manner moi« 
equal, more economical, and more advantageous to vegetation, 
and the requirements of all organized beings. 

During our summer the greatest quantities of rain fSEill 
within the Torrid Zone, while to the north of the tropics it 
rains more abundantly in winter. On colkc>Uiy^ ^ Ni>[^3^Na& 
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kiMiim of the different rtimatr^ of Europe^ three nun i^gkni 
have been established, viz. : — 

Fint, that of England and the west of Fisnce^ ^idiich exteDda 
in a modified form into the interior of the contiiient. 

Second, that of Sweden and Finhnd. 

Third, that of the coast of the Meditemnean. 

The differences of these three regions consist in the different 
directions in which the rainy winds blow, and in the distribo- 
tion of the quantity of water which hSs each year. 

In Western Europe the winds partake of the characteristiGB 
of the vast ocean on one side, and the immense continent on 
the other. 

The 8.W. wind from the Atlantic invariably brines rain to 
an the countries between the Scandinavian and Spanish 
peninsulas. 

In high latitudes the s.E. and £. are the ram-bearing 
winds, whilst in South Germany the s. w. is the rainy wind. 
The 8. w. winds, before they arrive at this district^ precipitate 
the waters with which they are chaiged on the south uce of 
the Alps. 

The Atlantic, although the great reservoir of rains for the 
countries of Western Europe, has but Httle influence over the 
climate of countries skirting the north of the MediterraneaiL 
The west winds discharge their moisture upon the mountains 
of South France, the Pyrenees, and the chiuns of the Spcmish 
peninsula. The s. w. wind, coming from the equator, prevails 
at the same time with the south wind, of dry and Sevated 
temperature, which blows from the burning desert of Sahara, 
giving rise to many local hurricanes. The rainy winds of 
Southern Europe arc greatly modified by the devated ridges 
of the Alps and Apennines ; their direction, therefore, is not 
so well understood as those which prevail in other parts of 
Europe. 

Countries, as we have remarked, situated in the viciniiy 
of the sea, receive a larger amount of rain than those inland. 
It has been ascertained that a great deal more ndn falls in 
the west of Europe than in the central and eastern regions ; 
this result has been arrived at by calculating the number 
of rainy days in each country, comprising under this deno- 
mination all those during which it has rained, whether little 
or much. 

This fact has been deduced from a series of observa- 
tions, the result of which is exhibited in the subjoined 
Tables. •* 
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Places. 


Mean Number of 

Rainy Days per 

Annum. 


Quantity of Rain 
in Inches. 


England, West Coaat - - - - 

England, East Ck)a8t - - - - 

Coast of France and Holland - - 
Interior of ditto - - - - - 

Central Germany - - - - - 

Buda -------- 

Petersburgli ------ 


} ''' { 

152 
147 
141 
112 
90 


37-5 

25-5 

26-75 

25-5 

21-25 

18 

17 



And if we express the annual quantity of rain by 100, we 
shall find the following number for that which falls in each 
season. 

Pboportionai. QuANTinEs of Rain in Europe in different Seasons.* 



Seasons. 


West of 
England, 


Interior of 
England. 


West of 
France. 


East of 
France. 


Germany. 


Peter*, 
burgh. 


1 1 1 1 
1 1 1 1 


26-4 
19-7 
23-0 
30-9 


23-0 
20-5 
26-0 
30-4 


23-4 
18-3 
25-1 
33-3 


19-5 
23-4 
29-4 
27-3 


18-2 
21-6 
37-1 
23-2 


13-6 
19-4 
36-5 
30-5 



From this we learn, that while in the west of England the 
quantity of water that Mis in summer is to that which falls 
in winter as 7 to 8, this relation entirely changes as we pene- 
trate into the continent. On the west coasts of France the 
quantities of water are very nearly equal. In Gtermany twice 
as much water falls in summer as in winter ; and at Peters- 
burgh the quantity of rain in winter is only a little more than 
the third of that which falls in summer. The days of rain 
follow the same laws ; on the west coast of England they are 
more numerous in winter than in summer, while in the in- 
terior of Siberia it rains four times more frequently in summer 
than in winter. 

** Rain-water, though distilled by a natural process, is not 

absolutely pure ; for whether in its descent or i^ its rise as 

vapour, it contracts impurities from the substances ever 

floating about in the atmosphere, and becomes partially im.- 

* Kaemtz*» * Meteorology}.^ 
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pregnated with the mephitio and other gases which it meets 
m its passage ; hence it follows of necessity that rain-water 
has different qualities, according to the places whence it was 
first sublimed, and the circumstances of the atmosj^eie 
through which it falls, which are different in different places 
and at different seasons. Thus, the rain which fidls in 
winter is much more pure than that which hJds in the 
other seasons ; for in winter few or no exhalations rise from 
the surface of the soil, in consequence of the want of he^ 
and absence of those putrefactions and decompositions it 
engenders. The rains of summer, on the contraryy passiiig 
as they fall through an atmosphere loaded with ezhaLitionfl^ 
dissolve a part of these, particularly the carbonic acid, which 
they restore to the earth. These summer rains are veiy 
beneficial, for they purify the air and stimulate yegetation. 
The rains of spring and autumn participate, more or lesa^ of 
the nature of tnose of summer ana winter. 

** Rain acts then always as a dissolvent and a vehido, 
and as it derives the elements necessary to vegetation from 
the air, which is itself modified by the seasons and by the 
circumstances of the soil, the difference in these must pro- 
duce corresponding differences in the quaUty as well as the 
quantity of the vapours which ascend, and of the rain that 

'* It may, however, be remarked that the disadvantages 
of too much rain are greatly modified by the nature of the 
soil on which it falls. On low and clayey lands the water 
remains, drowns the roots of plants which rot in it, and 
gives rise to unwholesome exhalations, producing among 
the inhabitants of the countries so circumstanced fevers and 
various other illnesses. On an elevated, light, and sandy 
soil abundant rain is not attended with the same evil con- 
sequences, for it runs off or filters through the ground, and 
can do no other harm than by laying bare the roots of such 
plants as grow on highly-inclined surfaces ; a disadvantage 
compensated by a general fertility which such soils, but for 
abundant rains, would not enjoy. 

" Without humidity nothing can live or vegetate ; and if 
countries deprived of rain are not supplied with moisture by 
copious dews, or irrigated artificiallv, or by the inundation of 
rivers, they remain barren and uninhabitable. 

" One of the great benefits of rain is the supply of those 
inexhaustible springs, without which there could be no rivers. 
When rains are heavy they sometimes cause the rivers to 
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overflow their banks, by which, in certain cases, they cause a 
great benefit, in others a cruel disaster ; but whenever they 
cause a sudden and extraordinary swell of torrent-rivers, 
which are the only kind in some countries, they always 
produce consequences more or less disastrous; Italy is a 
striking example of this. From the small breadth of this 
country and the nature of its conformation, descending in 
rapid slopes on either side the Apennines, the rivers are all 
torrents, and the inhabitants are exposed to their frequently- 
repeated ravages. There is one very remarkable phenomenon 
of rain which is particularly worthy of attention, and for the 
existence of which we have the authority of Humboldt and 
of Captain Beechy ; it is the fall of rain from a perfectly azure 
and doudless sky." ♦ 

XIV. Snow, Glaciers, Hail. 

Snow is nothing more than rain congealed before it falls to 
the earth ; the particles of water are not only congealed, but 
they are crystflJlized, Captain Scoresby, during his Arctic 
voyages, observed nearly a hundred different and regular 
forms of snow; some were very remarkable, and others ex- 
tremely beautifrd. The limits of the fall of snow at the 
level of the sea^ in the northern hemisphere, are about the 
parallel of 30^ in America^ and about 36^ in the western 
parts of the Old World ; within this snowy region the whole 
of Europe is embraced. 

Snow performs an important part in the general economy 
of nature. The snow of winter serves as a mantle to keep 
the ground warm, and thus protect vegetation from being 
destroyed by the frosty or by cold biting winds. Accumu- 
lated on elevated mountain chains, it affords by its thawing 
a r^ular sui)i>ly to rivers and to the interior reservoirs of 
the earth, whilst in low latitudes it tempers the heat of warm 
i^ons. 

Ofiaeiers, — On ascending a mountain, we find the air con- 
stantly becoming more rarefied, so as to render bieathii^ 
difficulty and wafidng laborious, at the same time that tiie 
heat oofistantly diminishes. . We also find the mow lemam- 
iog kmger on the tops of high hiDs, than on the plams bdow. 
The pmoB of the Himalaya, the Andes, and the Alps, are 
oomered with perpetual snow, at all seasmis ; and the irees 
and plants of the low lands cease to grow, at a leas devaiion. 
Thme fiMta prove to ns that the air becomes colder m we 
* 'Vnsai to Obserre,* bj J.&. iacksn^ 
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rise above the general surface of the earth. As we ascend 
we gradually pass from the region of cultivated fields to that 
whore trees only will grow, and then to tracts covered only 
with grass and aromatic plajits, which furnish rich pasture for 
cattle in the summer, and valuable medicinal herbs. Above 
this is the region of polar mosses ; and then, at the height of 
two miles in latitude 40°, and three and a half miles at the 
equator, the mountains are clothed with perpetual snow. 
Aiiimal life becomes almost extinct ; and, except the oc- 
casional flights of the condor, and a few other birds, all 
above is the abode af silence and desolation. 
. In high valleys and table lands we find a similar change of 
chmate, and the distinction of latitudes and zones is lost. 
In a few hours, we pass through every climate ; and the 
native of the Torrid Zone may find the plants of every 
region, from tho equator to the poles, in ascending the 
mountains of his own coimtry. In the summer season, 
the Alps and other mountains of the Temperate Zone 
are usually covered with a rich verdure, which pastures 
vast herds of cattle, almost to the edge of the perpetual 
snows ; and these regions are then occupied by herdsmen, 
who ascend and descend gradually, according to the season. 
The fragrance of the aromatic plants and vast fields of flowers 
can often be perceived for miles below ; but the return of 
autunm renders these pastures deserts of snow. From these 
causes, the permanent habitations of men are seldom found 
above the height of 6,500 feet, in the Temperate Zone : and 
the highest known is the monastery of St. Bernard erected 
on a pass 8,000 feet in height^ to anord shelter and aid to 
travellers. In the Torrid Zone we find populous cities like 
Quito, Mexico, and Bogota, at this height. The city of Potosi 
is 13,350 feet above the sea : its mines are wrought at the 
height of 16,000 feet ,* and a shepherd's hut, on the Pass of 
Arequipa, is more than 15,000 feet in elevation. The highest 
points yet attained by man are 19,192 feet on Chimborazo by 
Humboldt, and 19,336 and 19,626 feet on the Himalaya Moun- 
tains, by Gerard and Boussingault. The limit of perpetual 
snow (see page 195), varies with the latitude, and often enables 
us to estimate the height of a mountain. But we find, not 
only at this limit, but mr below it, perpetual ice, sometimes in 
deep clefts or caves, but especially in the deep valleys of snow- 
capped mountains. These masses are called glaciers, and are 
sometimea aeea among the Alps, on the borders of fields 
^ with grain. 
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Glaciers are produced by the alternate melting and freezing 
of the snows, during the changes of temperature in the day 
and the seasons. They occur, therefore, chiefly in the Tem- 
perate and Frigid Zones, and are found of the greatest extent 
and magniflcence among the Alps and the Norwegiair moun- 
tains, and on the coasts of Greenland and the Polar Regions, 
often covering many square miles in extent. They are also 
found in the Pyrenees, and the Andes of Patagonia. The 
Alps, between Mont Blanc and the Tyrol, contain about 400 
glaciers, some of which are 15 or 18 miles long, and one is 
estimated to contain from 80 to 100 square miles. Such 

flaciers are caJled ice lakes, as the Mer de Glace, on Mont 
(lane. The whole extent of these glaciers is estimated at 
1,000 square miles, and their depth varies from 100 to 800 or 
1,000 feet. 

These vast bodies of ice are formed from the snow which 
fistlls and slides into the deep vallevs during the winter. At 
the return of spring, it is partially thawed during the day, 
and at night frozen into porous ice. The weight of the ice 
itself and of the snow above, pushes this mass gradually down 
the declivity, imtil it reaches a point so low, that the summer 
heat melts it fSeister than it can advance. The glaciers of the 
Aar advanced 2,200 feet from 1827 to 1836, and 2,400 feet 
from 1836 to 1840. (Agassiz.) A glacier in the valley of 
Chamoimi advanced 1,048 feet in three years ; and others 
have gradually increased until they have filled up passes, 
and covered fields once cultivated. In their dow but irre- 
sistible progress, they carry with them rocks, woods, and 
buildings, which stand in their way, and deposit them in a 
heap of ruins in the valleys. 

Tlie sur&ce of glaciers is in some cases regular, and presents 
the appearance of a field of ice. In others, it is broken, with 
waves, as if a lake had been congealed in the midst of a storm. 
In many instances, they are irregular and rugged, sometimes 
adomea with pyramids and peaks, which seem like the turrets 
and spires of a city. 

A glacier is usually covered on its borders, and sometimes 
even in the centre, with stones and earth, which have fallen 
or been torn away from the surrounding decUvities. Fre- 
quently, a wall of ruins, mingled with ice, is formed upon its 
edge or along its course, several feet in height, called a moraine^ 
whose matenals are finally deposited at its base. Beneath the 
glaciers we find, at all seasons, a stream of water, which flows 
out from them, often through a cavern of ice of beau.i\^&^ 
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transparent blue, and forms perennial streamS) which preserye 
their icy coldness for a great distance. 

Vast masses frequently break off from the snows and 
glaciers of lofty mountains, and slide into the valleys below. 
In Switzerland^ travellers, houses, and even villages, are 
sometimes buried by these bodies of snow and ice, which 
are called avalanches, and which are sometimes brought down 
by the vibrations of the air, produced by the report of a 
pistol, or a loud shout. 

The same effects which arise from the cold of lofty moan« 
tains in the Temperate Zone, are produced by the frosts of 
the Polar Begions near the level of the ocean. The glaciers 
often cover the sides of the moimtains, as well as fill the 
valleys, and descend to the sea in walls of ice, from 100 to 
1,000 feet in height, and frequently many miles in extent 
The avalanches which break off from the pohur glaciers faU 
into the sea with a tremendous crash, and agitation of the 
waters, and then float away into the ocean, in the fields and 
islands already described, frequently carrying on their sur&ce 
large masses of earth and rock. 

Bail is one of those phenomena upon which there is a great 
diversity of opinion aa to its origin ; the general opinion, 
however, seems to be that it is the result of excessive cold 
in the atmosphere, produced by sudden changes in the elec- 
trical state of the clouds. 

True hail is an opaque mass, and has generally the form of 
a pear or a mushroom ; large hailstones are surrounded by a 
tmck coat of ice, and are composed of alternate layers of 
snow and ice ; no one has ever seen hailstones formed entirely 
of transparent ice. If they are divided through the centre, 
they are found to be composed of alternate layers of ice and 
snow, around a white, snowy nucleus, resembling the coats of 
an onion. The surface is rough, and is sometimes studded with 
icicles. Hailstones fall at different seasons, and in almost all 
latitudes. They are of different sizes, from small grains to 
that of pigeon's eggs, hen's eggs, and even to four inches in 
diameter. 

Geographical Distribvtion, — ^Hailstones are most frequent in 
the temperate climes, and rarely occur within the tropics, 
except in the vicinity of mountains whose summits rise 
above the hmit of perpetual snow. Although by no means 
common, they are not unknown in the high northern latitudes. 
Simpon. on the 12th of August, 1839, was exposed in the 
straits of Boothia^ in lat 68° 32' N., to a tremendous thundep 
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Bionn, accompanied with torrents of rain and heavy showers 
of hail. It is mostly in summer, and usually at the hottest 
part of the day, that hail is observed to £Edl. Scarcely any 
occurs in the night. 

At BoncesvaUes, in August, 1813, there fell upon a division 
of the British army a storm of hail, in which the stones ranged 
in size from a bean to a hen's egg. During a terrible storm 
that occurred at Oazorta, in Spain, on the 13th of June, 1829, 
the roofs of the houses were broken in by the haiL It is pro- 
bable that such extraordinary masses as those which have 
been mentioned are formed by the imion of several hailstones 
frozen together. 

Mr. Darwin gives the following account of a hail-storm which 
occurred in the state of Buenos Ayres : 

"We were here told a fact which I would not have credited 
if I had not partly ocular proof of it ; namely, that during 
the previous night hail as large as small apples, and extremely 
hard, had fallen with such violence as to kill the greater 
number of the wild animals. One of the men had already 
found thirteen deer lying dead, and I saw their fresh hides ; 
another of the party, a few minutes after my arrival, brought 
in seven more. Now I well know that one man without dogs 
could have killed only seven deer in a week. The men be- 
lieved they had seen about fifteen dead ostriches, part of one 
of which we had for dinner : and they said that several were 
Tanging about evidently blind in one eye. Numbers of smaller 
bircbsi, as ducks, hawks, and partridges were killed. I saw one 
of the latter with a black mark on its back, as if it had been 
struck with a paving-stone. A fence of thistle-stalks round 
the hovel was nearly broken down, and my informer, putting 
his head out to see what was the matter, received a severe 
cut^ and now wore a bandage. The storm was said to have 
been of limited extent ; we certainly saw from our last night's 
bivouac a dense doud and lightning in this direction. It is 
marvellous how such strong animals as the deer could thus 
have been killed; but I have no doubt, from the evidence 
I have given, that the story is not in the least exaggerated. 
Dr. MaKiolmson also informs me that he witnessed in 1831, in 
India, a hail-storm which killed numbers of large birds, and 
much injured the cattle. These hailstones were flat, and one 
was ten inches in circumference, and another weighed two 
ounces. They ploughed up a gravel walk Fke musket balls, 
and passed through glass windows, making romid holes, but 
not cracking them." 
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CUHATE. 

Humboldt asserts that climate, taken in its most general 
sense, signifies all those states and changes of the atmo- 
sphere which sensibly affect our organs ; temperature, hu- 
midity, variation of atmospheric pressure, a cahn state of 
the air, or the effects of different winds, the amount of 
electric tension, the purity of the atmosphere, or its admix* 
ture with more or less deleterious exhalations, and, lastly, 
the degree of habitual transparency of the air and serenify 
of the sl^, which has an important influenoe not only on 
the organic development of plants and the ripening of froitiv 
but also on the feelings and the whole mental disposition of 
man. 

In order to understand what is meant by the term dimate, 
let us suppose the earth to present a uniform flat surfisuje^ 
and to be composed of a sb^tum of rock perfectly alike 
throughout. Under these circumstances, all places in each 
hemisphere equidistant from the equator would receiye the 
solar rays at the same angle, and, having the same capacity 
for absorbing and radiating heat, would possess the same 
temperature, and consequently the same climate. Bat 
matters are not thus arranged upon the earth's sui&oe. 
There are causes which combme to modi^ the astronomical 
distribution of temperature, and to proauce a more equal 
distribution of heat over the surface of the globe than woukl 
exist under the circumstances we have supposed ; these are 
the influences of hills and dales, mountains and vaUeys, into 
which the suiface of the earth is broken, the arms of the 
sea by which it is penetrated, and the network of running 
waters which are spread over its land masses. Hence it is 
that large regions are adapted to the abode and support of 
man, that would else, from extreme heat or cold, have been 
quite uninhabitable. 

L Causes which determine Physical Climate, 

The chief causes which determine ph^ical climate are, — 
1. The latitude of a country ; that is, its geographical po- 
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gition with reference to the equator. 2. Elevation of the land 
above the sea-level. 3. The proximity to, or remoteness of a 
country from the sea. 4. The slope of a country, or the 
aspect it presents to the sun's course. 5. The position and 
direction of moxmtain chains. 6. The nature of the soil. 
7. The degree of cultivation and improvement at which the 
country has arrived. 8. The prevalent winds. 9. The annuai 
quantity of rain that falls in a coimtry. 
We shall now consider these influences separately. 

1. 7%e latitude of a country, and the consequent direction in which 
the solar rays fall upon its surface, are the principal causes of the tem- 
perature to which it is subject. 

Within^the tropics, the greatest heat is experienced, because the sun 
is always Vertical to some portion of the globe within these limits, and 
the solar action is more intense when the rays are perpendicular to the 
surface ; but as we recede from the, equator they fall more obliquely, 
and because fewer of them are spread over a larger space, they are less 
powerful, and consequently less influential in promoting temperature. 
Bouger calculated that out of 10,000 rays falling upon the earth's at- 
mosphere, 8,123 arrive at a given point if they come perpendicularly ; 
7,024, if the angle of direction is 50° ; 2,831, if it is 7° ; and only 5 if 
the direction is horizontal. 

The latitude of a place is therefore of the first importance in deter- 
mining its temperature, since a decrease of heat takes place with an 
ioorease of latitude as we travel along, at the same level above the sea, 
from the equator towards the poles. This is true of countries lying 
between the tropics and the poles, but it is not true of places situated 
between the tropics and the equator. 

^ If the ecliptic, as shown on a terrestrial globe, be examined, it 
will be seen that towards the northern and southern limits, for a con- 
siderable distance, it neither approaches nor recedes from the equator 
or the pole, but has a direction due east and west. This ecliptic is, in 
point of fact, the path of the point of direct heat and sunlight over the 
earth's surface. Thus, then, it appears that when this point has reached 
its nearest approach to either pole, it does not immediately turn back 
towards the other pole, but remains at that nearest distance for a con- 
sidorable time; or, as it were, lingers there. It has been calculated 
that if the space between the tropics be imagined to be divided into 
three equal bands of the earth, the point of direct sun-light would 
be found to linger in each of the two outer bands three times and a 
half as long as in the middle band. 

** This ungering of the point of direct heat and sunlight at its 
nearest approach to the poles is a necessary result of that simple and 
admirable provision by which the earth is made to revolve round the 
sua. rotating at the same time round an axis which has an inclined 
position, and which preserves its parallelism. The object of it is 
obviously to minister to the polar regions, in their due proportion, 
Ug^t and heat."* 

• Professor Moeeley's * Astro-Theology-' 
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From this cireomstance it is inferred that tiiere it no deoremait ot 
temperature until we have paesed the tropics; and this opinion is 
further strengthened hy the fact that the tnow-line in some places 
near the tropics is at a greater elevation than at the equfttor^ an evi- 
dence of higher temperature. 

2. JElevatum of the Land above the fto-feoe/.— We may izavel sevenl 
miles from the equator towards the poles, alon^ the level sur&ce of the 
earth, before we become sensible of a diminished temneratore ; but 
immediately we begin to increase our elevation a rapid cnaiige of tem- 
perature is experienced^ until we arrive at a point where constant 
frast prevails. This eoid, which reigns in the higher region of the 
atmosphere, is due to the rarefaction of tne air, and to the dream- 
stance of that region being ftirther removed from the heat whiehis 
reflected from the earth's surface. As we ascend the heat gradnaDj 
diminishes, an ascent of onlv 1,000 yards causing the thermometer Is 
fall 10° : this sinking, thougn not uniform with equal ascents, will go 
on until we reach the line of perpetual congelation. This beaatinil 
provision, of course, increases considerably the number of habitdUs 
countries within the torrid sone. 

By referring to the sketcli at the bottom of Map 0^ the 
Table on the opposite pflige will be understood. It is taken 
from Humboldt s won[ on Central Asia^ and exhibits the 
heights of eternal snows in different latitudes. 

The moimtains of South America, immediately under the 
equator, present an epitome of the whole earth, in respect of 
temperature, and productions depending upon temperature. 
Here, in the deep and narrow valleys whicn are cleft down 
almost to the level of the sea, intolerable heat prevails ; and 
as one climbs the lofby ridges, a single day*s journey (though 
of course a laborious one upon so steep an escarpment) 
suffices to bring him from the temperature of the equator to 
that of the pole. There are some points in the steep ascents 
where one can stand and behold everv characteristic form of 
vegetation, from the giant plants of the tropics to the lichens 
of the Arctic zone. Looking downwards into the valleys of 
the Andes, nothing appears but the richest and most exuberant 
tropical vegetation, palm-trees, and the banana, and the coffee- 
tree, and the sugar-cane, and the cow-tree (whose trunk being 
pierced yields a vegetable milk), the majestic forests^ the juicy 
fruits, the gorgeous flowers of the tropics. Looking upwards, 
there are fields of European grain, and forests of oak and 
pine ; further up^ there are plants of the polar latitudes ; and, 
last of all, a region where none grow but the Arctic lichens ; 
beyond this the Nevadas^ or snow-clad mountainsi terminate 
the view. 



CLIMATE. 
The Limit of Eternal Snows. 



•203 



NORTHERN HEMISPHERE. 



Place. 









Limit of 




LaUtnde. 




Pferpetual 
Snow. 


o 


* o 


/ 


Feet. 




71 


15 


2,400 




65 


00 


3,100 




60 


55 


4,500 




56 


40 


5,200 


49 


15—51 


00 


7,000 


45 


45—46 


00 


8,800 


42 


30—43 


00 


9,000 




43 


03 


12,500 
9,500 




87 


30 




37 


10 


11,200 


ao 


15-31 


00 


16,600 




J > 


13,000 


19 


0—19 


15 


14,800 




13 


10 


14,100 




8 


5 


15,000 




4 


46 


15,300 




2 


18 


15,400 



Isle of Mageroe ------ 

Iceland, Oesteqokul - - - - - 

Siberia, Chain of Aldan - - - - 

Kamtschatka, Volcano of Shevelutch - 
Altai- -------- 

Alps --------- 

Pyrenees -------- 

Rocky Mountains .------ 

Sicily, Etna ------- 

Spaiiiy Sierra-Nevada of Granada - - 
Himalaya, n. side ------ 

, , s. side ------ 

Mexico -------- 

Abyssinia ------- 

South America, Siem^Nevada de Merida 
, , Volcano of Tolima - - 

,, Volcano of Purace - - 



SOUTHERN HEMISPHERE. 
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Equator. 
Quito .*---- 
Andes of Quito - - - 
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, , Andes along the coast 

Straits af Magellan - - 
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33 

41 0-44 
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15,800 
15,800 
15,90C 
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14,700 
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3. The proximity to, or remotenesM of a country from, the tea, is an 
important element in determining its climate. The sea being of a 
more uniform temperature than the land, the winds that sweep over it 
partake somewhat of the same character, and impress it upon the 
physical climate of the countries over which they range. A wind 
olowing from the ocean is loaded with vapours, but one passing ovei 
on extent of land is dry and parched. In our own islands, 4he soxxtix* 
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west and east wind are quite oppodte in eha r acter; henoe it it tint 
islands and maritime districts e^joy a milder dimate than inland 
regions in the same latitude ; the colder winds from the sea temper tlis 
summer heat, and the warmer winds moderate the cold of winter. 

London, though situated in a higher latitude, e^|oy8 a milder winter 
and cooler sunmier than Paris. The temperate winters and summers 
of Ireland present a strong contrast to those of anj other oonntiy 
under the same paralleL In proceeding from Western Europe in aa 
easterly direction, a gradual increase of cold is experienced; for 
example, on comparing in the Tables the temperature m Dublin with 
that of Warsaw, in the same latitude, we find the mean annual tem- 
perature of the former to be 49*05, and of the latter 44*15, thus it it 
nearly 5° colder at Warsaw than at Dublin. Again, it it 6^^ ookier at 
Moscow than at Copenhagen, though they are equidistant from the 
equator. 

It follows, too, that countries in our hemisphere will be rendered 
hotter by haying tracts of Und to the south and sea to the north, and 
cooler when the relative position of these is reversed. This &ct is 
exemplified by a comparison of the climate of India with that of 
Africa, north of the equator, the heat of the former country being 
much more supportable than that of the latter. 

Throughout the whole continent of America there is a lest degree of 
heat exMrienced as compared with corresponding latitudes zn the 
eastern hemisphere. As an explanation of this, Humboldt advaneet 
the following statement: — ** The comparative narrowness of this con- 
tinent,— its elongation towards the icy poles,— the ocean, wliose 
unbroken surface is swept by the trade-winds, — the currents of ex- 
tremely cold water which flow fh>m the Straits of Magellan to Peru, — 
the numerous chains of mountains abounding in the sources of rivers, 
and whose summits, covered with snow, rise far above the region of 
the clouds, — the great number of immense rivers that, after innume- 
rable curves, always tend to the most distant shores, — deserts, but not 
of sand, and consequently less susceptible of being impregnated with 
heat, — impenetrable forests, that spread over the plains of the equator, 
abounding in rii^rs, and which, in those parts of the country that are 
the farthest distant from mountains and from the ocean, cive rise to 
enormous masses of water, which are either attracted by uiem, or are 
formed during these acts of vegetation : all these causes produce, in 
the lower parts of America, a climate which, from its coolness and 
humidity, is singularly contrasted with that of Africa. To these 
causes alone must we ascribe that abundant vegetation, so vigorous 
and so rich in juices, and that thick and umbrageous loliagey which 
constitute the characteristic features of the new continent.'** 

4. Ttie slope of a country, or the aspect it presents to the sun*8 course, has 
an important Influence upon its climate. The angle at which the 
sun's rays strike the ground, and consequently the power of those rays 
in heating it, varies with the exposure of the soil relatively to that 
luminary. When the sun is elevited on the meridian 45^ above the 
horizon, his rays fall perpendicularly on the side of a hill facing th<! 
south at an equal aii^le, while the plain below receives them at an 
dngleof45o. Supposing the north side of the hill to have a similar 

* < Tableaux de la Nature.' 
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slope, the rays woul(l run parallel to its surfluse, and their effect be 
very trifling ; but if the declivity were still greater, the whole surface 
would be in the shade : this, though an extreme case, serves to show 
why temperature varies with the inclination of the earth's surface. 
Since the warmest part of the day is not when the sun is on tb^e 
meridian, but, owing to the accumulation of the heat, two or three 
hours afterwards, it follows that, in our hemisphere, a south-south* 
west or south-western aspect is the warmest ; and a north-north-east, 
or north-eastern, the coldest, if no local circumstances exist to make 
it otherwise. 

Every possible variety, so far as the greater or less obliquity of the 
sun's rays is concerned, is introduced by the earth's surface being 
ploughed into deep fissures, in some parts sunk through large tracts 
into hollows, as in the countries surrounding the Caspian, hi others 
elevated into table-lands, whose sides slope gradually norUi and south 
towards the rising and setting sun. 

The effect of aspect is, of couxse, most strikingly seen in regions 
covered with high mountains. ^* Thus, under a vertical sun, the sides 
of the Andes receive the sun's rays as obliquely as they fall in our 
latitudes upon the earth's level surface ; nay, as obliquely perhaps, as 
they fall in summer upon the level surface of the snows of Spitzbergen ; 
whilst the Alps encounter on parts of their southern slopes as direct a 
heat as that which bums up the desert of Sahara; and on their 
northern they are as much hidden from the sun's influence as are the 
level snows of Lapland. In the Alps of the Yalais, on the one side 
you may see the vine in luxuriant growth when the other is thick- 
ribbed with ice. Thus, too, the terraces and sloping plains which 
descend from the vast table-land of central Asia, where, inclining from 
its northern limit, they pass into the Steppes of Siberia, present, under 
the latitude of Eainburgn, a cold intense enough to freeze mercury ; 
whilst upon the southern terraces of the opposite Himalaya slope, 
flourish, at different elevations, the ^ine-apple, the mango, the gigantic 
cotton-tree, and the saul. This tropical vegetation ascends then to an 
altitude of 4,000 or 5,000 feet, mingling itself, and by degrees giving 
way to the plants of a temperate region, — elms, willows, roses, and 
violets, destined in their turn, at a yet higher region, to yield to Alpine 
forms of vegetable life."* 

5. The position and direction of mountain chains, — Mountains affect 
climate in more ways than one : they attract the vapours in the atmo- 
sphere, and causing them to condense, give rise to those violent rains 
which are often experienced in the neighbourhood of lofty ranges. 

Scandinavia affords a striking example of this : at Bergen there fall 
annually 83^ inches of water, which is more than at anv other city in 
Europe, and more than at many points situated within the tropics ; 
this is because the clouds are driven forward by the 8.w. winds into 
the fiords of Norway, where they are arrested by the mountains and 
Accumulated, and the water (as it were) mechanically squeezed out of 
them. 

Mountidns also afford shelter from the winds. One reason why the 
central and southern parts of European Russia are exposed to ereater 
cold than their latitude and inclination southward would lead us to 

• Professor Moseley's * Astro-Theology/ 
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expect, if the abfence of any chain of moniitaliif toproteel them fton 
the full inflaence of the winds Mowing from the Wtdte Sea and Unl 
Mountainf . The inhospitable climate of Siberia ariaea from its defoent 
toward the north, exposing it to the winds of the Frosen Ocean ; while, 
at the same time, the vase mountain diains that eroos Central Am 
intercept the southern winds, whose access would tend to mitigate the 
rigour of the atmosphere. 

6. TV ]Mif«re</tA«aM7 is another cause which must Terr materitllT 
operate upon the climate. One soil acquires heat, keeps its aondied 
heat much longer, or radiates it more readily, than another. A soil 
which, from its porous character, allows the raia descending upon it to 
pass freely into the earth, will emit much fewer exhalations than one 
which reteias the waters near the surfince, All the Tarieties of soil,— 
light and open, vegetable moulds, gravelly and rocky tracts^ stiff wet 
clays, and sandy pMins,— have, it cannot be questioned; thedr cUffivent 
powers of radiation and absorption ; and whether a district be day or 
sand, bare or covered with vegetation, for a like cause greatly afl^cts its 
temperature. It appears, from experiment, thai the slipitest difibrenees 
in the sensible qualities of the surfisces of bodies are sufficient to give 
them different properties in respect to the radiation and absorption of 
heat ; differences, for instance, of polish, of rous^ess or smoothness, 
— of colour, whether they be white or black, — of material, whether 
they be metallic, or vitreous, or vegetable substances, moist or dry. 
It cannot, therefore, be doubted that the differences of surftoe so 
observable in various kinds of foliage,— their darker or lighter cokmn, 
their more or less glossv leaves, the filamentous, downy substance, 
which sometimes covers them, — are all circumstances which affect the 
radiation of their heat with an infinite variation. 

Thus clayey or marshy grounds lower the temperature, and, espe- 
cially in hot and humid climates, affect the atmosphere in a manner 
pernicious to health. On the other hand, those which are U^t, stony, 
or calcareous, tend to make the atmosphere salubrious. The great cold, 
and the unwholesome air, that prevail in the Russian governments of 
Astrakhan and Orenburg, lying to the north of the Caspian Sea, are 
attributed partly to the saline nature of the soil ; and it is well known 
that the arid tracts of sand in Africa and Arabia conduce not a litde 
to the excess of heat under which those countries labour. 

7. The degree of cultivation and improvement at which the country has 
arrived, — Without cultivation, few climates would be healthy or 
agreeable. In countries to which the labours of civilised man have 
never been extended, the rivers, spreading themselves over the low 
grounds, form pestilential marshes ; and forests, thickets, and weeds, 
are so numerous and impenetrable, as to prevent the earth from 
receiving the beneficial influence of the sun's rays. The air, from 
these causes, is constantly filled with noxious exhalations. But the 
efforts of the human race, conducted with skill and perseverance, 
produce a surprising change : marishes are drained ; rivers embanked ; 
the soil, broken up by the plough, is exposed to the sun and wind, and 
the clearing away of the forests raises the temperature, and allows a 
freer circulation to the atmosphere. There is little doubt that many 
partf> of Europe enjoy a milder climate now than they did in the time 
of the Romans, or even at periods much more recent. Several districts 
in North America have experienced, as the country has become more 
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widely settled, a similar improyement of climate. The destraction of 
forests may, however, be carried to a pemicions extent, either by 
depriving a country of shelter ^m particular winds, or (especially in 
hot climates) by lessening too much the quantity of moisture ; it being 
well known that there is a great evaporation from the leases of vege- 
tables. The sultry atmosphere and dreadful droughts of the Cape de 
Yerde Islands are owing to the destruction of the forests ; and Greece, 
Italy, and other countries, are said to have been deteriorated in climate 
from the same cause. It is attributed to this also that the southern part 
of Iceland is more accessible than formerly to the cold which proceeds 
from the Arctic Ocean. 

8. The prevalent winds. — ^The combined influence of the several causes 
of plwsical climate which we have been considering will be variously 
modified by the prevalent winds of a country. This is obvious 
enough, firom what has been said in the Chapter on Winds, irom which 
we learn that the character of a wind depends upon the r^on whence 
it comes, and the surface over which it passes. Great Britain, for 
example, would in a great measure lose its insular climate if its pre- 
vailing winds came across the Continent, instead of from the Atlantic 
Ocean.* 

9. The annued quantity of rain that falls in a country constitutes an im- 
portant feature of its climate. In general, more rain falls in islands 
and on sea-coasts than in inland districts, among mountains than in 
level regions, and within the tropics than in the 'other zones ; the great 
heat which prevails in the equatorial regions causes the amount of 
evaporation to be much greater than in higher latitudes^ and hence the 
atmosphere becomes chaiged with a greater quantity of moisture. 

The mean annual quantity of rain which has been ascertained to fall 
at several places in various parts of the world is stated in the following 
Table, from which it will be seen that the quantity becomes in general 
less with the increase of the latitude, though with some exceptions, 
which are owing to local circumstances. 





Place. 


Latitude 


Inches of 






North. 


Bain. 






Grenada - - - - 


O 1 

12 


126 






Kingston (Jamaica) - 


18 


83 






Calcutta - - - - 


22 39 


81 






Rome - - - - 


41 53 


39 






Paris - - - - 


48 49 


21 






Plymouth - - - 


50 23 


87 






London - - - - 


51 30 


24 






Liverpool - - - 


53 25 


34 






Kendal - - - - 


54 20 


56 






Glasgow - - - - 
Edinburgh - - - 


55 51 


21 






55 57 


24 






Upsal - - - - 


59 52 


16 






Petersburgh - - - 


60 


16 
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The eonpantiYe moiitare or drmm of tho cB—ft of oj |lin 
cannot, hovrerery be infemd firoat the uumlinwatityof laia; Iprtlw 
nnmber of niny days in the year is geDorallj least in eowitries whse 
the total qoaatinr which falls is the greatest. ThnSy in the Tcnid Zom^ 
the nnmber of days in the year upon which rain ocems is Boeh ftvcr 
than in the temperate regions of the globe ; and in Uk parts of Eanm 
Iving to the sooth of the Alps, the nnmber of raiaj davs is Ims thaaia 
the countries to the north of that moontain systcaB, Umn^ the tstal 



quantity wich fells is generally greater. Bat, in tropical eooatriek 
the rsin may be literally eaid to descend in torrents^ with a dnee oc 
Tiolence of which the experience of our latitndes eoiiTeja no adEqssti 
idea, and which is so great as freouently to render wbeie distrieti hi- 
passable within afew hours. At £omfaay,asmochaB sixtaan inehsiof 
rain are said to have been collected withiin twenty>fbar hooray and st 
Demcrara, six inches are stated to have fallen within twelTO hamn. 
In the Torrid Zone, the rains genoally follow the eomrae of the sai; 
the rainy season in the northern half or the regions within the tmpici 
usually occurring when the sun is to the north of the equator, and the 
dry season when the sun is to the south of that line, and alayiBrty ia 
the southern half of the same sone. There are, howerer, local eioep- 
tions to this ; and, in some countries within or near the tropiesy two 
wet and two dry seasons occur within the year. 

The succession and altematiQn of heat and cold, nin and 
simshiney wind and calm, and other atmospheric change 
which we have been considering, and which take pJaoe in 
all parts of the globe, have, in several places been indicated 
and registered bj the thermometer, barometer^ hygromider, 
ombrometer, anemometer, and similar instruments. From 
these observations, coUected and recorded, the sur&ce of 
the earth has been divided by boundaiy lines into various 
strips, according to these physical di£ferences. Thus, the 
zones which embrace all the places having the same or 
nearly the same mean annual temperature have been called 
Isotliemud Zones, and the lines marking out their limits have 
been termed Isothermal Lines ; these we shall now proceed to 
describe. 

II. Isothermal Lines, 

Isothermals (from Uosf equal, and 6ep|tds, heai,) are lines 
drawn upon a map, connecting all places on the surface 
of the ^obe having the same mean annual temperature. 
If a traveller were to set out, say eastward, and visit in 
succession all those places which have the same mean tem- 
perature, he would trace out on the earth^s surface what is 
called an Isotherm^ Line, As may be seen on Map 4, 
these isotherms form concave and convex lines, which diverge 
more and more from the parallels of latitude as they recede 
from the equator. Now the causes which influence the forms 
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of these lines have been explained in the preceding chapter ; 
but the principal of these is, elevation above tiie sea level 

Humboldt was the first to trace on a chart the isothermal 
lines, from observations made at about 360 different places. 
Since the publication of his chart in 1617, observations of 
this nature have been steadily multiplying : in the isother- 
mal maps constructed by Professor Dove, of Berlin, the iso- 
therms have been laid down from observations made at no less 
than913 stations on the surface of the globe. The annexed Tem- 
perature Tables have been compiled from those communicated 
by this distinguished meteorologist to the British Association 
for the Advancement of Science, and published in their 
Reports for 1847—48. 

!From these Tables we might point off dn a map all those 
places having the same mean summer temperature, and also 
those of equal mean winter temperature, and draw lines 
passing through these points. The lines connecting the 
points of mean summer temperature are called Isoth&raU 
(from iffos, equd^ and 0€poj, summer), "fhe lines joining the 
points of mean winter temperature are termed Isochimencds 
(from loos J eqtial, and x^^f^^^y tvinter). 

In the same way we might conceive lines drawn according 
to conditions depending on clouds, rain, wind, and like cir- 
cumstances, if we had observations enough to enable us to 
laydown such lines. 

We may easily comprehend that these cUmatic conditions 
have the greatest influence over the geographical distribution 
of organised bein^. Many animals, especially quadrupedeL 
which cannot make such great migrations as birds, avoid 
extreme cUmatos. If, thererore, a curve is passed through the 
points which Umit on the north the area inhabited by these 
animals, this curve will almost coincide with an isochimenal. 
This is shown in the chart pubHshed by the celebrated geo- 
grapher, Carl Bitter, on the distribution of wild and domestic 
mammifera in Europe. Thus, in Sweden, the elk still lives 
under 65^ of latitude ; but, in the interior of Siberia, it does 
notpass the 66th degree. 

The same observations apply to the distribution of vege- 
tables on the earth ; but we must carefully, distinguish 
arborescent vegetables from those which are merely annuals, 
and die each year after having produced seed. Trees can- 
not so effectually resist the rigours of winter as perennial 
herbaceous vegetables ; however, if their period x)f flower- 
ing and fructiflcation is not long, they nse even to higfar 
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latitudes along the coasts of the Atlantio^ while tbey 
remain much nearer to the soutii in the interior of the Con- 
tinent. 



Coantrlefc 


Ut.N. 


Long.W. 


tli 


1 


1 


1 


i 


Tear. 








§ 


I 


1 


< 






O 1 


O 1 


Feet. 





O 


o 


o 


o 


Melville Island . 


74 47 


no 48 




-28-46 


—8*19 


87*08 


—0*48 


1*24 


Port Bowen . . 


78 14 


88 66 


, , 


— «6«09 


—6*77 


84*40 


10*58 


8*68 


BuothU Felix . 


69 69 


92 1 


• • 


-21-71 


—6-21 


8804 


9-69 


8*10 


Winter ItUnd . 


66 11 


83 II 




— 20»47 


6-86 


•1*80 


17-58 


8*82 


Fort SimiMon . 


62 11 


121 82 


'26iD 


— 11-04 


26-10 


69*16 


26-24 


25-12 


UkutMk . . . 


62 1 


—129 44 


, , 


— 36*87 


1&*61 


61-72 


12-76 


18-48 


FortF^uklin . 


65 12 


128 IS 


280 


—1666 


14*06 


M-23 


21 -It 


17-18 


Nain . . . . 


67 10 


61 60 


, , 


8«66 


24*67 


47*90 


85-U 


27 82 


Tomeo . . . 


•6 24 


— 28 47 


, , 


6MI 


27-88 


67*89 


82*10 


81-06 


IrkutBk . • . 


62 17 


—104 17 


1,366 


0-90 


86*29 


61*60 


82 77 


82-62 


Kuan . . . 


66 48 


— 49 7 


160 


6-84 


86 20 


62-89 


86*91 


W*4» 


Umea. . . . 


68 60 


— 20 16 


, , 


13-47 


8816 


67*42 


37-45 


84-87 


IVtenbnrgh . . 


69 66 


— 80 18 


, , 


18-66 


87-06 


61-6M 


41*0t 


89*61 


Moitcowr • . . 


66 46 


— 87 38 


400 


16*20 


40-98 


68*97 


39-84 


40-Q2 


Quebec . . . 


46 48 


71 17 


, , 


14*16 


89*06 


68-08 


46-10 


41*85 


Christiana . . 


69 66 


— 10 46 


74 


23*18 


40-08 


69-88 


42*62 


41*48 


.Stockholm . . 


69 21 


— 18 4 


128 


2604 


88*21 


60*43 


44*41 


42*27 


HaUfax . . . 


44 39 


63 38 




21*00 


81-67 


61-00 


46-67 


40*06 


Moatred . . . 


46 31 


78 36 


, , 


17*79 


46-76 


71*40 


48*08 


45-76 


Toronto . . • 


48 40 


79 22 


840 


86-48 


42*34 


64*63 


46*81 


44*81 


AVarsnw • . . 


62 13 


— 21 1 


361 


24*91 


43*06 


63*21 


45*41 


44*15 


Delaivare . . 


42 16 


74 68 


1.384 


26-64 


48-48 


67-88 


48*08 


46*88 


Copenhagen . . 


61 20 


— 12 22 




81-79 


46-72 


60*26 


47*86 


46*41 


66 41 


— 12 86 


, , 


81-81 


48*64 


62*70 


48*70 


46*56 


Breslan . . . 


61 07 


— 17 02 


873 


29-19 


45-73 


63*61 


48-42 


46*74 


Dantdg . . . 


64 20 


— 18 41 




30*01 


431-67 


61-92 


47*06 


45-64 




^ , 


, , 


, , 


3708 


44*64 


57 -87 


47-64 


46-68 


EdinborKh . . 


66 68 


3 11 


220 


38-46 


46-02 


57-17 


47*89 


47*18 


Meiningen . . 


60 40 


— 10 30 




82-61 


46-58 


68-46 


48*90 


47-89 


Bremen , , , 


63 06 


— 8 49 


, , 


33*10 


47-11 


68-30 


48-99 


48*18 


BerUn. . . . 


62 30 


— 18 24 


100 


31 46 


47-41 


64*66 


49*28 


48* 16 


Boston . . . 


42 21 


71 4 




28-29 


46*09 


69-04 


60-46 


48*47 


Dublin . . . 


63 21 


6 11 


, , 


39-83 


47-16 


59-67 


49-63 


49-06 


Plymouth . . 


60 22 


4 7 


, ^ 


44-88 


49-68 


60*87 


62*91 


52- 08 


Genera . , , 


46 12 


— 6 10 


1,268 


34*04 


62-21 


70*36 


bA'»b 


52-71 


Vienna . . . 


48 13 


— 16 23 


460 


31-96 


61-60 


69*40 


61*16 


51*03 


BruaseU . . . 


60 61 


— 4 22 


262 


38-01 


49-04 


64-04 


51*60 


50*68 


London . • . 


61 30 


06 


, , 


39-60 


49*06 


62*93 


51*88 


50*88 


Neufchatel . . 


46 69 


6 66 


1,860 


35-68 


60-08 


66*60 


52*07 


51-08 


Pttfis .... 


48 60 


— 2 20 


114 


37-86 


60 62 


64-68 


52*20 


51*81 


Bristol . . . 


61 27 


2 86 




40-33 


60*33 


64-33 


51*67 


51*67 


Auckland . . 


—36 61 


—174 46 


, , 


66-92 


69-83 


60-76 


56-88 


58*38 


Hobart Town . 


-42 63 


—147 28 


, , 


63-06 


61-66 


42*14 


52-76 


52*37 


Turin .... 


46 11 


— 7 41 


867 


33 46 


63 '73 


71*51 


53-80 


53* 18 


Iliiladelphia . . 


89 67 


75 01 


, , 


80-07 


49-80 


71*36 


61*87 


50*78 


New York . . 


40 48 


74 1 


• • 


80*12 


52*06 


70*93 


53-20 


51*58 
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Countrieti. 


Ut. N. 


Lrtlg.W. 


1 

11^ 


1 


I 


i 


i 
1 


Yeaf. 








^- 


^ 


m 


< 






O f 


O 1 


P«u 


Q 





D 








P*;kiii . - * 


39 M 


-^116 36 




2BE3 


55-61 


75-17 


54- £2 


A3*1J8 


Wwhlngtwi , * 


S» ST 


78 A& 


"lie 


37'7fl 


5flM9 


78' 74 


56 87 


66 89 


Nuitei . . . 


47 IS 


1 as 


4 ■ 


40^63 


64'rta 


68-88 


S6-83, 


64 60 


Trieste , . . 


Ah » 


' la 48 




3»*44 


53-613 


71*39 


56-6fi 


55*30 


Ba>deBi]3( . . 


« ao 


ou 


* « 


43-10 


56 -oa 


71 -OB 


67*h« 


57 03 


Madrid . . , 


40M 


^ 4t 


h«30 


43M6 


5aMJ4 


78-40 


57*44 


56- 1« 


, Mar^^illei , . 


A^ la 


— 5 SV 


t40 


45-32 


&6'91 


7a- 93 


59*HI 


68-38 


Rome. . , 


41 M 


- n sa 


IfiO 


46 73 


5tt-aa 


74*24 


6S*75 


aQ'49 


Mnnie Video . 


-31 54 


^6 13 




77'as 


«S'(iO 


57*33 


54*77 


6B BS 




^ U 


7a 45 


»,*970 


77^60 


60-17 


6&»71 


80 -6 1 


73 31 


iQ fra 


— U 1& 




47*65 


67 -66 


74 3B 


81-46 


S0*?8 


<3efiP« . . > 


44 3i4 


— 8 64 


, ^ 


47 33 


5H*B1 


75-08 


6t-97 


«1'95 


laibon . » « 


38 4£ 


fl 9 


« » 


5S'5t 


59*66 


70-94 


62*4B 


€1*40 


St. He1«iu « . 


—IS fta 


8 43 


1,764 


63 ^a7 


84-96 


as 41 


68-38 


81-40 


ifexiep . . . 


19 3» 


«0 S 


8,9B0 


63- G4 


fj3*4a 


65-93 


60-13 


60-60 




M 5a 


7« U 


* • 


46*95! 


8£'91 


78-30 


a«*«9 


63-71 


as 11 


— ]fl S4 


^ , 


54*97 


81-48 


77' 14 


69 -3 J 


66-70 


•"fi".;^':^} 


—34 11 


1S£S 


. . 


86 96 


8S*0D 


61 39 


59-73 


60-77 


Alfnuindrik . , 


31 13 


— St 4i 


■ , 


84 '43 


6e-31 


76*iB 


69-04 


63*03 


BartKlorm . . 


41 £3 


^ 2 1^ 


sn4 


50-16' 


80-37 


77-0 


64-5] 


63*03 


Fiinch>] , , . 


SU 38 


la as 


«u 


63-60 


64-46 


71-60 


70-8^ 


67-61 


CoMUttliDople . 


41 


" £9 


« * 


40' 94' 


43-00 


71-38 


60-aa 


56*47 


Cadi* . . . . 


3S 3t , 


e 11 


, , 


,^a'BO 


59-63 


79-43 


65-3a 


6a -06 


Jtrasalem , . 


»t 47 


— 35 14 


3,500 


ly^fil 


80-60 


73 8fl 


66-53 


6K-83 


JoDkiiUUnil* p 


3« 


— £10 


« * 


fi«-a6 


80-37 


76-§» 


8S-0J 


63 03 


MilU. . . . 


3,^ 54 


— U 34 


* ■ 


58 0« 


80-37 


77*0 


65-04 


83*03 


NewOrltMi . . 


1»S« 


BO 7 


, , 


aaeo 


TZ'CI* 


8S-04 


6fi'Sh 


64 '*0 


ttejiniida . , , 


as £0 


84 50 


, , 


&B-76 


63-74 


75 '£0 


71-90 


67-40 


OibralUj , . . 


36 07 


5 SI 


^ , 


67 -tS 


66-33 


77*82 


87*76 


67 44 


Tunii, . , . 


3fi 41 


— 10 11 


■■ * 


hb'lb 


64*04 


B3-00 


71 '36 


68*77 


CftPt&n . * * 


>a 8 


—lis 18 


, _ 


54<e« 


69-83 


et-oo 


7B'B3 


65 88 


Csiiu . . , . 


30 S 


— 31 la 


, , 


6fi"5S 


78-58 


85-10 


71*48 


7£*17 


Bagdad , , - 


93 SI 


— 44 ta 


^ ^ 


49 flS 


75-04 


53*13 


77*16 


73*74 


MloJamiln) , , 


— £S Si 


43 16 


> - 


79' 15 


74-70 


68*60 


7£-56 


73-75 


Modi* . - . 


13 SO 


-^ ao 54 


* * 


7U-78 


a9-07 


52-93 


80-61 


:6-9« 


HavKnnih » » 


S3 9 


ea f 3 


, , 


73!*B8 


7fi Kf 


8)-35 


78-18 


77-17 


V€fm CM-yi , , 


IS 12 


es D 


■ 4 


70fljj 


77*00 


81-92 


7a- £6 


77-03 


j^ffritt^pntam , 


1*45 


" 78 61 


S,412 


7PI» 


as -07 


74-97 


74*67 


76-78 


Benar» . . , 


£s la 


— ifl as 


aoa 


66*17 


a7 7S 


87 -»4 


79*87 


*0*S6 


At* , , . - 


£1 50 


— aa 6 


p ' 


8S-g2 


^i*n 


t!3*59 


79-16 


78*39 


Coleatu . , * 


«S SA 


— i8 BO 


m 


ta-as 


«7'fl0 


86-78 


ft3*06 


8?- 41 


IKnnbay * , . 


I« 56 


— 7a a4 


* « 


n'44 


83 S5 


Na-B4 


61-54 


81 '^7 


flrr". : : 


I 17 


-103 50 


- » 


79*24; 


81 -Oj 


81-61 


l«0*Bt 


80 88 


— 6 t 


—sac 53 


■ « 


Wil 


79*ao 


78*] 7 


77*00 


78*33 


1Vfnc*njal«i , , 


8 34 


— ai 2f 


« « 


n-ia 


79 93 


83*90 


Bl 85 


flO'75 


Madiaa « * . 


13 4 


— BO 19 




77-06 


83*00 


86-18 


61 45 


Bl*M 



In the Temperature Tablea^ a minm sign pkced before a de- 
£r^ of latitude indicates that the latitude ia south^ and plaoed 
fefore a degre© of longitude denotes that it ^ eastVaPw^^wA^. 



CHAPTER XIT. 



Elecirigal A3rD MAOsnsncAL Pexsomeeta. 

Electricity. 
Elzctbicitt (Greek aix^-c^ Latin dectnim^ aignifying amber. 
The name given to the cause of a series of phenomena 
exhibited bj various substances, and also to the phenomena 
themselves. We are ignorant of the nature of uiis cause ; 
whether it be a material agent or merely a property of 
matter. But as some hvpotheeis is necessary for explaining 
the phenomena observed, it has been assumed to be a hij^y 
subtile imponderable fluid, identical with lightnings -mid^ 
pervades the pores of all bodies, and is capable of motion 
from one body to another. The first knowledge of electricity 
was due to the following out the observation made by.Thilfis 
(b. c. 600), that amber, when rubbed, acquired the property of 
attracting light substances. It was subsequently observed 
that glass and various other substances, when rubbed, acquired 
the same property. Thus if a tube of glass, a roll of sulphur, 
a piece of sealing wax, or any resinous body, be rubbed with 
woollen cloth or silk, it immediately attracts light bodies, at 
a greater or less distance according to the strength of the 
electric fluid. The cause of this attraction is owing to e2ec- 
tricity, excited by the friction, and the attraction itself is 
termed electrical attraction. It must be observed, ! however, 
that while some of the light substances adhere to the body 
which has been rubbed, or the excited body, as it ii^ termed, 
others are repelled immediately after contact. After awhile 
the excited bod^ loses its influence, but it ma^ again be re- 
newed by friction ; and if the body be sufficiently excited, 
and touched by the knuckle or a metallic ball, there is a sli^t 
crack, and a spark ^called the electrical spark) passes into the 
body presented to it. Bodies which, when rubbed or excited, 
exhibit the attractions and repulsions above mentioned, are 
called electrics, they are as follow, shell lac, brimstone. Amber, 
jet. Resinous bodies of every kind, including pitch and wax. 
Gums of every kind, including camphor and caoutchouc. 
Glass and all vitreous and vitrifled sul^tances. The diamond, 
agate, and most other precious stones. Tourmaline, and otber 



ELECTElCnr. 21S 

^stalline transparent argillaceous and silidous gems and 
stones. Bituminous substances. Silk of every kind and 
form. Dried animal furs and skins, hair, wool, feathers, 
paper, porcelain. Turpentine and various oils and fatty 
fluids. All dry gases. Atmospheric air. Steam of high 
elasticity. Ice at 0^ Fahrenheit. 

Those bodies which cannot be excited by friction, are called 
non-ekcirics, they are as follow: — ^Every metallic substance 
known. Well-burned charcoal. Plumbago. Concentrated and 
diluted acids and saline fluids. Water anofmoist vegetable mat- 
ter. Living animal matter. Flame, smoke, steam. The former 
dass are called non^ondiictorSfhecaxLBe although they are capable 
of producing electricity, they do not allow ii to pass easily 
through their substance ; while the latter class are called coti- 
ductors, because they readily transmit the electricity which they 
receive to any distance ; and such is the rapiditv of the 
electric fluid in motion that no perceptible length of time is 
required for its passage to any Known distance. Electricity 
may be producea in various wavs, but the simplest and usual 
mode of producing it is by motion, and for this purpose 
electrical machines are employed. When a body acquires 
more than its natural quantity of electricity, it is said to be 
positively electrified, and when the natural quantityis diminished 
the body is said to be negatively electrified. The elasticity 
produced by glass, and that produced by resinous substances, 
are not identical ; since each is found to attract what the 
other repels. Hence has arisen the theory of two distinct 
electricities ; the one being called the vitreous, and the other 
the resinous electricity. The vitreous electricity is also some- 
times called positive, and the resinous negative electricity, in 
consequence of theoretical views entertained on this subject. 
llie fundamental laws of electricity are as follows : — ^Bodies 
in opposite states of electricity attract each other ; bodies in 
similar states, that is both positivel;^ or both negatively 
electrified, repel each other ; and bocues in a natui^ state 
attract both those that are iK>sitively, and those that are 
negatively electrified. Electricity, when accumulated in large 
quantities, becomes an agent capable of producing the most 
sudden, violent^ and destructive effects, as in thunderstorms ; 
and even in its quiescent state it is extensively concerned in 
the^operations of nature. It is an important chemical agent, 
and its use has been lately much extended in the arts and 
manufactures, but particularly in its appUcation to the wires 
of the £3ectric Telegraph. 
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Electricity has been subdivided into the folloiving dilfisrent 
kinds according to the methods employed for producing ii 

1. Frictimial Electricity , or electricity produced by rubbing 
certain electrical bodies together. 

2. Vdtaic or Oalvanic Electricity, which indudcB all those 
electrical phenomena arising from the chemical agency of cer- 
tain metals with different fluids. The agent itself is deno- 
minated galvanitmi, after its discoverer Galvani, while the 
instruments used for exciting and accumulatinff it are caied 
Voltaic, in honour of Volta^ who first contrived this kind of 
apparatus. 

3. Mofpieto-Electricity. — ^The name given to a peculiar kind 
of electrical excitation, caused bv the influence of magnetism 
on metallic wires, exerted either bv the natural magnet 
termed the loadstone, or bv a combination of steel ban 
forming a compound artificial magnet. 

4. Thermo-Electricity, which is developed by heat. When 
wires or bars of metal of diflerent kinds are placed in close 
contact^ end to end, and disposed so as to form a continuous 
circuit, and heat then appU^ to the ends or junctions of the 
bars, electric currents are produced. 

5. Animal-Electricity, — ^This term has been applied to the 
electricity developed in the organs of certain fishes, such as 
the torpedo, which is usually taken in forty fathoms of water 
on the coast of France and England, and in the Mediterranean, 
and the gymnotus which is found in the fresh waters of South 
America. These fishes possess an electrical power derived 
from a peculiar organ acted on by a fluid, and which enables 
them at will to excite a peculiar and very strong electrical 
action. 

6. Atmospheric^ or NcUurcd Electricity , is that which is de- 
veloped in the atmosphere, and with which we are at present 
concerned. 

I. Atmospheric Electricity, 

The atmosphere usually contains a quantity of electricity, 
and the instruments used for indicating and measuring the 
amount of electricity in it are called electrometers. If we take 
a glass jar and fit into it an upright pointed metallic rod, and 
altach loosely two fine straws to the lower end which enters the 
jar, the pointed end of the rod will collect the electricii^ 
which will be conducted to the straws ; these becoming simi- 
larly electrified will recede from each other, the amount of 
divergence measuring the intensity of th^ fluid. Insulated 
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rods of iron are erected for ascertaining the amount of elecr 
tricity in the air at great elevations. At the Royal Observa- 
tory, Greenwich, the conductor is a conical tube of thin copper 
about 40 feet in height ; to the top of the tube a lamp is 
affixed, its ascending stream of smoke and heated air being 
an excellent collector of electricity. 

Experiments are made in the nigher regions of the atmo- 
sphere by the aid of kites and balloons ; the string of the 
kite shomd be wound round with fine wire, in order to convey 
the electric fluid from the sky ; and it must also be insulated, 
by attaching the lower end either to a silken cord or a glass 
pillar. Metal rods are placed against houses and the masts 
of vessels to conduct the electricity from the atmosphere to 
the earth, and thereby prevent them from being struck with 
the fluid. In all apparatus for collecting atmospherical elec- 
tricity the most careful and certain arrangements should be 
made for conveying harmlessly to the earth anv excess that 
may acciunulate. By the aid of the instruments just described 
much important knowledge has been acquired in regard to the 
electricity of the atmosphere. 

Electric condition of the Atmosphere. — In the ordinary state 
Of the atmosphere, its electricity is invariably positive ; but 
when the sky is overcast, and the clouds are moving in dif- 
ferent dbections, it is subject to great and sudden variations, 
rapidly changing from positive to negative, and back again, in 
the space of a few minutes. Upon the first appearance of 
fogs, rain, hail, snow, and sleet, the electricity is generally ne- 
gative ; it then changes to positive, gradually increasing in 
strength, and then decreasing in the same manner ; the alter- 
nations both in the strength and nature of the electricity 
occurring every three or four minutes. Similar changes are 
observed upon the approach of a i^under-cloud. The atmo- , 
sphere is highly electrical, either when hot weather succeeds 
a series of wet days, or wet weather follows a series of dry 
days. 

Annual Variation in Intensity. — The electricity of the 
atmosphere is stronger in winter than in summer, and, by 
oomparing observations from month to month, a gradual 
decrease is perceived from January to July, but an increase 
from July to January. During the winter the amount oi 
electricity increases with the cold. 

I)aily Variation, — ^At sunrise the electricity of the air is 
weak, out as the day advances, it increases in power, until six 
or seven o'dioc^ a.h. in summer, eight or nine in spiing and 
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autumn, and ten or twelve in winter ; it then begins to 
diminish, and by two p.m. is hardly stronger than at sunrise, 
In summer, it continues to decrease till some time between 
four and six p.m, and in winter is weakest about five P.x. 
After this period the electricity again becomes stronger, 
adyancing in intensity until about two hours after sunseti 
when it once more b^gns to abate, growing more and more 
feeble until sunrise. Thus, during the day, there is a regular 
fluctuation in the strength of the atmospheric electricity, two 
periods occurring when its intensity is greatest, and two 
when it is least. 

Vartatio7i in Altitude. — ^The electricity of the air increases 
in strength with the altitude. This is shown by the following 
experiment, made by Bequerel and Breschet^ at the monastery 
upon the Great St. Bernard. Haying extended upon iho 
ground a piece of gummed silk, 10 feet long and 7 feet wide, the 
experimenters placed upon it an electrometer, to this they 
attached one end of a silk cord, into which was twisted a fine 
wire, tiie other end of the cord being &stened to an iron 
arrow. By means of a bow, the arrow was shot upwards to 
the height of 250 feet ; and as in its ascent the electricity of 
the air wsa gradually collected and conveyed along the wire to 
the electrometer, the straws of the latter were seen to diyeiso 
more and more, and at length to strike the sides of the gfm 
jar. When the cord was detached, the electriciW of the 
straws was discovered to be positive. In order to ^termine 
whether this increased divergence was really caused by the 
superior energy of the electricity residing in the higher regions 
of the atmosphere, the arrow was discharged horiaontaU^ to 
the same distance as before ; but, as it speeded on its oouise^ 
no increased electric action was manifested by the c^lectro- 
meter. Experiments for the same purpose were made by two 
celebrated French philosophers, Gay Lussac and Biot^ during 
their aSrial voyage in 1804. From the car of their balloon 
was suspended a wire 170 feet long, to the lower end of which 
a metaJfic ball was attached ; the upper end bein^ connected 
with an electrometer in the car. By means of thui apparatus^ 
these observers were enabled to note the electrical changes 
occurring in the atmosphere at different heights ; and, from 
their various observations, arrived also at the conclusion, that 
the electricity of the atmosphere was positive, and increased 
in strength with the altitude. 

Origin. — One of the most abundant sources of atmospherical 
electricity is evaporation. It was shown by Yolta^ whose 
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experiments were confirmed by those of Saussure, that elec- 
tricity was produced when water was evaporated. But it 
appears from the late researches of Pouillet, that this is only 
the case when water is not pure, and chemical decompositions 
occur. K distilled water is evaporated, no electricity is deve- 
loped ; but if a Uttle chalk, Hme, salt, or other foreign matter 
is dissolved in the water, the rising vapour is then positively 
electrified, and the vessel containing the fluid negatively. 
Now the waters of the earth are generally in this latter con- 
dition, being seldom pure, and the vapours, which are con- 
stantly ascending from the ground, will therefore possess 
positive electricity, and the earth negative. The briny 
waves of the ocean also contribute their share, and supply 
the air with a great amount of positive electricity. ,The 
process of evaporation advances invisibly and in silence ; 
and, for this reason, we might easily undervalue its agency in 
accumulating those vast stores of electric matter which arm 
the storm with such terrific power. But when we reflect, 
that more than two hundred millions of hogsheads of water 
are computed to rise daily in vapour from the Mediterranean, 
we shall find no diflSculty in believing, that this influence is 
one of the most energetic causes of atmospherical electricity. 

Condensation^ or the change which vapour undergoes when, 
returning to a fluid state by a^ decrease of temperature, is 
another fruitful source of electricity. This is shown from the 
great amount of electricity occasioned by the condensation of 
steam, as it issues from the boiler of an engine. In one in- 
stance, the steam which rushed from the safety-valve of an 
insulated locomotive, was found to develop seven times the 
amoimt of electricity produced by an electrical machine, 
having a plate of glass three feet in diameter, and making 
seventy revolutions in a minute. Machines in which the 
electricity was generated by steam, have been constructed of 
such power, that a spark of 22 inches long has been obtained 
from the prime conductor, of sufficient energy to inflame 
shavings. 

Vegetation. — ^The vegetable kingdom also supplies the air 
with a great amoimt of electricity. Plants during the day 
exhale oxygen gas ; in the night, carbonic acid gas ; and from 
the experiments of Pouillet it appears that positive electricity 
rises with the latter when the seeds first sprout, leaving the 
earth in which they are placed negatively electrified. The 
same results probably occur during the life of the plant. 

Combustion is still another source of electricity. "WTakSK^^sK^ 
[p. G.] <^ 
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Biibetance is burning, pontive eleoiricitj eaoapes from it^ 
while the substance itself is natively electrified ; the a^o- 
sphere is therefore the reservoir of .all the positive eleotricity 
originating in this manner. 

Friction, — In accounting for the electricity of the atmo- 
sphere, the effect of friction is not to be disregarded. If a 
piece of silk is shaken in the air, it becomee electrified ; and 
it is highly probable, that when masses of air, moving in con- 
trary directions, encounter each other, electricitv is developed 
by the friction of their surfiEtoes. Such will be the efiect, 
according to Kaemtz, when the masses di£fer in respect to 
moisture and temperature ; the warmer then becomes posi- 
tively electrified, and the colder negatively. The action of 
the wind upon terrestrial objects, as rocks, buUdin^ treee^ 
and hills, may possibly in like manner produce electricity. 

n. Magnetiam, 

Magnetism is that branch of science which treats of the 
properties of the magnet, or, in other words, the power of the 
foaostone. The term is also applied to that peculiar propo^, 
occasionally possessed by certain bodies (more especiaUy l^ 
iron and some of its compoimds), whereby under certain cir- 
cumstances they attract or repel one another according to 
determinate laws. Animal Magnetism is a sympathy supposed 
to exist between the magnet and the human Dody, by which 
it is said that the magnet is able to cure diseases. 

Terrestrial Magnetism is the name given to the magnetic 
power supposed to reside in the earth, which gives the needle 
its directive power, and causes it to dip, and which also com- 
municates magnetism to iron and steel placed in certam 
situations. It is this kind of magnetism that we have at 
present to consider. 

A body which exhibits magnetic properties is called a 
magnet. If a light and slender rod or bar of magnetised iron 
be suspended by or mounted upon its centre of gravity, so as 
to allow it to move freely in anv direction, it is called a mag- 
netic needle. If it be so mounted as to move only in a vertic^ 
direction, it is then caUed a dipping needle. 

A magnetic needle so suspended as to turn only horizontaDy, 
assumes, when left to itself, a determinate direction with 
respect to the earth. Its poles place themselves nearly in a 
plane passing through the geographical poles of the earth ; 
this direction consequently corresponds nearly with iJie meri- 
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dian of the place of observation : when disturbed from this 
position, the needle returns to it after a series of oscillations. 

If the needle be suspended so as to move freely in a vertical 
direction, it is found not to maintain a horizontal position ; 
but one of its poles (in this hemisphere the north) inclines 
downwards towards the earth. At the magnetic poles of the 
earth (see Map IV.), the direction of the needle would be ver- . 
tieal ; out the incliiiation diminishes as we recede from the 
poles towards the equator, and at the magnetic eqimtor, which 
varies greatly from the geographical one, the needle becomes 
horizontal A needle properly prepared for exhibiting this 
inclination, is called a dimnng needle, A dipping needle, before 
being magnetised, should be as equally balanced as possible, so 
as to remain at rest in any direction in which it may be placed. 
The angle which the needle makes with the horizon at any 
place, is called the dip at that place. The tendency of the 
needle to dip is counteracted in the mariner's and surveyor's 
compasses, by making the south ends of the needles intended 
to be used in northern latitudes somewhat heavier than the 
north ends. A needle well balanced in this latitude remains 
sufficiently horizontal for use in any part of the northern 
temperate zone, except for delicate experiments. Compass- 
needles intended to be employed on voyages or travels, where 
great variations in latitude may be expected, are provided 
with a smsJl sUding weight upon the magnetic needle. By a 
proper adjustment of thw, the greater or less tendency to dip 
IS counterbalanced. In passing from the northern to the 
southern hemisphere, the weight must be transferred from 
the south to the north pole of the needle. 

On comparing the durections assumed by the needle in its 
various positions with regard to the earth, with those assumed 
by a magnet in reference to another magnet, a great similarity 
is found to exist between them. This led to the opinion, 
which was for a long time entertained, that the earth was 
itself a magnet, or that it contained within it large magnetic 
bodies, imder the influence of which the magnetic needle 
assumed these various directions, as a small needle does when 
placed in various positions near to a bar magnet. But there 
is another mode of accounting for the directive tendency of 
the magnet in respect to the earth ; and that is, by supposing, 
instead of magnetised bodies within the earth, lying parallel 
to the direction of the needle, currents of electricity passing 
around the earth, within it, but near the surface, at right 
angles with that direction. This would identify the directive 

i 
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paver of tha needle in respect to the evtli, with Umimtt' 
live tendency in regard to » corrent of electricitj. And dni 
in, in &cty tlie view at preeent adopted. TbedirectioQctfthe 
needle in respect to the earth is not fixed. Its variatiamj ibtx 
is, ita deviation from the true geognq>hical meridian^ ia sobjecs 
to fieveral cbangeai more or leea r^giuar ; and this deviation is 
different at different places upon the earth's sor&oe: the 
angle included between the geographical meridian and the 
m^netic meridian is at present Jlfif52) 23^ 4(/ at GheenwidL 
80 also is the intensity ot the action exerted on the needle bj 
the earth, subject to changes as shown by the number a 
oscillations made by it in a given time. Wnen examined by 
means of apparatus constructed with great dehcacy, the needle 
is found to oe seldom at rest. 1^ earth has four magnetie 
poles, two strong and two weak ; the strongest north pole is 
in America, the weakest in Asia. The line of no variation on 
the earth's surfJEice differs considerably from the magnetic 
meridian ; and the lines of equal variation and equal dip are 
not exactly meridians and parallels of latitude to the magnetic 
polo. The action of the magnetism of the earth at its surface 
IS, therefore, irregular. The variation of the needle at any 
place is found bv observing the magnetic bearing of any 
neavenly body whose true position at the time is knowa 
It is immediately obtained by comparing the direction of the 
noodle with the ncHrth star when it crosses the meridian. An 
obsorvation of the sun, however, is usually preferred, from 
which wo can calculate what is termed ** the variation of the 
compass." The aurora borealis is foimd to affect a delicately- 
BUHponded magnetic needle, causing it to vibrate constantly, 
but irrogularly during its continuance, and especially when 
the auroral beams rise to the zenith ; if the aurora is near the 
horizon, the disturbance of the needle is very slight. When 
tho boams unito to form a corona, its centre is generally in or 
noar the niagnotio meridian. Within a few years, a consider- 
able numbor of magnetic observatories have been established 
in various parts of the world, for the purpose of making sys- 
tematic and corresponding observations in relation to terres- 
trial magnotism. At these stations the variation of the 
nuodlo, and the intensity of the earth's action upon it, are 
ohservod and recorded almost hourly, and stated days at 
intorveJs of a few minutes only. These observations, made 
by means of excellent instruments, and at the same time in 
widely remote re^ons, admit of comparison with each other, 
and can hanlly fail to throw light on many parts of this im- 
portant and intricate subject 
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CHAPTER XIII. 



MAP V. 

Geographical Distribution of Plants. 

Botanical Geography is a branch of natural science which 
opens up a wide field of interesting and profitable inquiry. 
Tnere is scarcely a spot on the earth's surface which does 
not exhibit some characteristic form of vegetable life. 
Vegetation is seen either teeming with luxuriance beneath 
the glowing heat of a tropical sun, or clinging to existence 
imder the extreme cold of the Arctic Zone. It puts forth 
its energies, and flourishes, on the hardest rock and in 
the softest soils ; amidst the lofty regions of everlasting 
snow, and in springs at the temperature of boiling water ; 
on the mountain top, and in deep caverns to whose dark 
recesses the sim never lent a cheering ray. The surface 
and beds of rivers and lakes present their peculiar vege- 
tation ; even the surface of marshes and pools is clothed 
with a vegetable slime. The "mightj waters," too, almost 
throughout their whole extent, exhibit an abimdant vegeta- 
tion, from the vast meadows of gulf-weed that float upon 
their surface, to the laminaria of the submarine forests 
which lie " in the deep bosom of the ocean buried." 

The life and healthy vegetation of plants depend upon lights 
Jieat, and moisture. 

It is light that gives to plants the beautiful green colour, 
the intensity of which increases with the brilliancy of the 
light. *^ Plants always turn towards the light ; the guiding 
power we know not, but the evidence of some impulsive 
or attracting force is strong, and the purpose for which they 
are constituted to obey it is proved to be the dependence 
of vegetable existence upon luminous power,"* 

Heat is another essential, which determines the condition 
of plants by the amount of it which prevails during the 
season of vegetation ; that is, how temperature is distributed 
over the periods of germination, growth, blossoming, and 
maturation of the fruit. Without moisture there can be no 
vegetation, and this element is supplied to the plant in 
♦ * The Poetry of Science,* by Robert Hunt 
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three different forms ; that of yapour which the plant ab- 
sorbs,— that of liquid water by which some pLuits are 
surrounded, — and that of moisture, which the plant extracts 
in a i)eculiar state, as nutriment^ from the earth, llie 
development of plants is further dependent upon tiie 
chemical quaUties of the soil in which they liye, whether it 
be composed of pure or mixed earths, or of soil rich in clay 
or vegetable mould. 

The sciences of botany, physiology, and agricultanl 
chemistry, enable us to investigate the structure and nature 
of plants, and to examine in detail the treasures of the 
vegetable kingdom. The business of the physical geogra- 
pher is only to mark its general arrangements : we c^aU 
notice these, and then pass on to those plants which form 
foodfbr man. 

From the most recent computations it would appear thai 
botanists are at present acquainted with more tnaa 120,000 
distinct species of plants. These are divided into the fol- 
lowing three great classes, which differ materially in their 
structure : — 

1. Cryptogamous, or flowerless plants, embracing fenuiy 
mosses, lichens, fungi, and sea-weeds. 

2. Endogenous plants, which have their stems increasing 
from within, as sedges, rushes, and the numerous grasses, com- 
prehending the most important of all vegetable tribes, viz., 
the valuable pasture and all the corn-yielding plants, wheat, 
barley, oats, maize, rice, the sugar-cane, &c., with lilies and 
the palm family. These are also called monocotyledons, from 
having only one seed-lobe. 

3. Exogenoiis plants, which have their stems growing by 
additions from without : this is the most perfe<^ beautiful, 
and numerous class, embracing all the forest trees of the 
temperate and colder zones, as the oak, elm, pine, chestnut, 
poplar, hazel, willow, birch, &c., with some of the stateliest 
members of the tropical forest, as the mimosa, tamarind, 
and the trees yielding logwood, Brazil wood, &a, most of 
the flowering shrubs and herbs, as the rhododendron, 
azalea, arbutus, thyme, sage, lavender, mint, rosemary, with 
the plants yielding castor, croton, and many other oils ; also 
the dahlia, artichoke, thistle, lettuce, marigold, dandelion, 
dais^, &c. These are also called dycotyledons, from the seed 
consisting of two lobes. 

The last two classes belong to the phenoyamous, or flower- 
bearing plants. 
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Plants, in one or other of their varied forms,. are scattered 
over the whole extent of the globe, and their geographical 
distribution has, for a long period, engaged the attention of 
some of the most distinguished naturalists. As the stcUiotis 
and Jiabitations of plants are the first elements of botanical 
geography, we shsOl, in the first place, define the meaning 
of these terms. 

By station is meant the i)eculiar nature of the locaUty 
- where each species is accustomed to grow, and it has reference 
to climate, soil, humidity, light, elevation above the sea, and 
other analogous circumstances. Thus, the station of a plant 
may be a salt-marsh, in a temperate climate, a hill-side, the 
bed of the sea, or a stagnant pool 

By habitation is meant the region or part of the globe in 
which each species is most common. The habitation, of a 
plant may be Europe, North America, or New Holland, be- 
tween the tropics, &c. 

The temperature of the air seems to be the chief agent 
in limiting the range of any vegetable species ; but it is 
not so much the mean annual temperature, or the extreme 
temperature as regards both heat and cold, that defines the 
boundaries of particular kinds of plants, as the distribution of 
temperature >among the different months of the year, espe- 
cially in reference to the heat and duration of the summer 
months. Isothermal^ cannot, therefore, rigorously determine 
a vegetable zone ; but, as certain divisions are necessary 
for reference and comparison, we shall in the next section 
adopt the arrangement oy which, according to these lines, the 
surface of the globe is divided into eight vegetation zones or 
belts. 

I. Vegetation Zones, 

1. The Equatorial Zone of Palms and Bananas extends on both sides 
of the equator of temperature to about 15°. Its temperature ranges 
from the maximum heat to 70°. This may also be (listingui8he<i as 
the region of the spices and aromatic plants : it includes the Molucca 
group of islands and tiie northern part of South America. The region 
of medicinal barks is that of the elevated regions of South America, 
from 1,200 to 10,000 feet above the level of the sea. 

2. 2%e Tropical Zone of Tree-Ferns and Ftgs^ from lat. 15° to the 
tropics, having a mean annual temperature of 76°. In the Old Conti- 
nent the date-palm flourishes ; in Western Africa is the peculiar genus 
Adansonia, the baobab, or monkey bread, the largest known tree in the 
world. In both the Indian peninsulas, monster ng-trees, and woods of 
aromatic barlo, as the cinnamon and cassia, abound. 

3. The Stib' Tropical Zone of Myrtles and Laurels^ from the tTO^\s» 
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to Ut. 34°, havins a mean annnal temperature of 76°. This regum if 
clistinguished in me New World by various tpecies of ooniferB, oalcs, 
and walnuts. In the southern part of North America, the magnolia^ 
chiefly large trees, with large leaves and highly odorous flowers, and 
the palmetto-palm. On the Old Continent, the slender date-palm scan 
aloft and the tender-leaved acacias flourish. Arboreseent euj^orbis, 
which with their leafless prismatic stems so singularly imitate the 
cactuses of America, give a remarkable feature to the flora of the 
Canary Islands. Within the above limits the palm family is numeroos 
throughout the continent of Asia. 

4. The Warm Temperate Zone of Evergreen IVeef, firom lat. 34° to 
45°, mean annual temperature 58°. 

The Euro})ean portion of this r^on is that which has been 
most thoroughly investigated. It is characterized by the 
presence of evergreen woods, and by the general absence of the 
rich grassjr meadows and verdant turf which form so striking 
a feature m the vegetation of more northern Europe. Among 
its most characteristic plants are the ilex, the cork-tree, and 
other evergreen oaks, the bay, the arbutus, the pomegranate^ 
the myrtle, the olive, the pistachias, and the stone-pine and 
cypress. The warm temperate zone is the true native resion 
of the vine. The fragrant cistuses, or rock-roses, acquire ttieir 
maximum in the Spanish peninsula, where the cistu8 ladan^ 
farm frequently extends over many square leagues to the 
exclusion of almost every other plant. Tne beautiful oleander 
clothes the margin of streams ; narcissuses, hyacinths, and 
other showy bulbous plants abound ; multitudes of aromatic 
labiatso give a decided character to the Mediterranean flora ; 
and the dwarf palm forms the connecting Unk by which the 
vegetation of Europe passes into that of the south. In the 
Now World this region is marked by a great variety of oaks 
and firs. 

5. 77ic Cold Temperate Zone of European Trees, between 45® and 58®, 
mean annual temperature 48°. This region, which comprises the lake 
district in the New World, and is bounded in the Old Continent on the 
south by the Pyrenees, Alps, and Caucasus, is characterized bv vast 
forests of difTerent species of pine, and by deciduous trees, which take 
the place of the evergreens of the warm temperate zone. In central 
and western Europe tnere are extensive woods of chestnut, oak, and 
beech trees. In tne more eastern portion, the lime and elm contribute 
abundantly to the composition of forests. 

6. The Sub-Arctic Zone of Conifers from lat. 58® to the Polar circle, 
moan annual temperature 40®. Tms region consists of widely-extended 
mosses of forest, including firs and pines, Siberian stone-pines, birch, 
aspen, and in Siberia the larch. By brooks and <m damp soil the 
willow and alder occur; on dry hills grow the rein-deer lichen and 
Iceland moss. A rich carpet of variegated flowers serves for the deco- 
ration of this zone. 
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7. The Arctic Zone of Rhododendrons, from the Polar circle to lat. 72°, 
fuean annual temperature 30°. This region is characterized by the 
rhododendron laponicum, by the abundance of mosses and lichens, and 
by the presence of the saxifhiges, crow-foots, and gentians ; the chick' 
weed tribe, sedges, willow, and fir, 

8. 7%e Polar Zone o/* Alpine Plants and Red-Snow Alga, beyond 
lat. 72°, the region of everlasting ice and snow, in which all animal 
life goes out. 

To the south of the equatorial zone, the plants of Africa 
are Httle known, except about its southern extremity, which 
is covered over with brilliant heaths ; proteas, diosmas, and 
restios abound, and the strange misshapen zamias confer a 
most singular physiognomy on the dry desert regions of this 
portion of the globe. Here also is the true home of the 
beautiful pelargoniums, and of the mesembryanthemums, and 
the strange-looKing, carrion-smelling stapelias. 

In South America there are immense forests of palms and 
mixed species of trees, with climbing and parasitic plants, 
which extend to the lower part of the basin of the Kio de la 
Plata and the plains to the west of Buenos Ayres. The 
Antarctic region, formed by the countries near the Straits of 
Magellan, has a vegetation somewhat similar to that of the 
north temperate zone. The Polar forms are found in the 
species of saidfrage, gentian, arbutus, and piimrose. 

The flora of the temperate parts of Australia^ and that of 
Van Diemen's Land, is characterized by the presence of 
multitudes of eucalyptuses and other myrtaceous plants, and 
by acacias, which, instead of leaves, have flattened leaf-stalks, 
called phyllods. Banksias and epacrides abound ; and among 
the anomalous forms of vegetation which give a peculiar phy- 
siognomy to the flora of this region may be mentioned the 
grass-trees and the casuarinas. The flora of New Zealand 
comprehends several which belong to the extremities of 
America^ AMca, and Austraha. 

In the year 1807 appeared Humboldt's " Essay on the 
Geography of Plants," wherein he sought to bring the ob- 
served peculiarities in the distribution of vegetables into 
connexion with the speciaUties of climate ; but ten years 
later he made his last grand step, and included the whole 
earth in one inteUigent glance ; he made the geography of 
plants part of the theory of the earth, and showed tne de- 
pendence of the distribution of plants on a great scale, as on 
a small, upon the physical qusdities of the globe. 



oi 
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n. Food Plants, 

Man, in almost every dime, has selected summer pkmh 
for food ; that is, such plants as complete their whole vege- 
tative processes within the course of a few months. These, 
for the most part, possess a subterraneoius and usually 
tuberous roots, which sends up shoots above the soil ; after 
some time, flowers appear, and afterwards fruit. During the 
remainder of the year, the plants sleep, as it were, ben«Eth a 
protecting coverlet of earth, and are thus beyond the influence 
of excessive heat or cold. By the cultivation of these phnts 
man has rendered himself independent of^ the destroying 
action of the dry season in semitropical regions, and of the 
killing influence of the winter cold in nieher latitudes. Among 
the arborescent forms of the true food plants, the most 
impoi*tant are the hread-frutty the cococHitit, and the dcUe, and 
these have become objects of culture, and furnish in obtain 
rerions the chief food of lai]ge bodies of men. 

The ranges of the principal food plants are laid down on 
the map, and the sketch indicates their verticjJ distribution. 
The succession of different species of plants which is observed 
upon the sides of moimtains was first noticed by the eminent 
botanist Toumefort, who made a journey to the Levant; 
and in the ascent of Mount Ararat it struck him that in its 
gradual elevation above the level of the sea the vegetation 
assumed essentiallv different characters, and that these 
changes corrcsponaed very closely with what was observed 
in the progress from Asia Minor to Lapland. This change 
in the vegetable species is strikingly illustrated on the slopes 
of the Himalaya, the Alps and Pyrenees, Teneriffe, and the 
chain of the Andes. 

The principal food plants are as follow : — 

In the Old World the grains or cereal grosses (with the exception of 
maize, ivhich more especially belongs to America), namely, barley fOtdtj 
rye, wheat, rice, millet, and torgkum, give the chief character to the 
agricultore. Here alto is the native region of the dice, while the daie- 
palm, bananoy cocoa^ttty and bread-fruit, though their cultivation is not 
confined to the Old World, affbrd here the chief subsistence to many 
millions of the human race. In the New World the maize, arracadui, 
potato, manioc, and arrow-root, have their native country. The baMma 
18 also very extensively cultivated in tropical America, where it is 
probably indigenous, as it certainly is in the correspondinff latitudes 
of the Old World. The olive, originally introduced into Mexico by 
Cortes, is now largely cultivated on the American Continent, while 
svyar, coffee, tea, the vine, cocoa, pepper, cinnamm, cassia, cloves, mitmeys, 
and the potato, also share, thougn in very different proportions, Uie 
agriculture of botii the Old and New Worlds. 
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rhe regions over which these plants are distributed may be 
learned by inspection of Map V . They range from the poles 
towards the equator in the following order : — 

Barley, which has the widest distribution of all the eerealia, is cul- 
tivated from the extreme limits of culture in Lapland, to the heights 
immediatelv beneath the equator, but it is only in a little narrow zone 
of the northern hemisphere that it is reared as the sole bread-corn : 
beside it appears 

Rye, whicn is the peculiar bread-corn in Norway, Sweden, Finland, 
and Russia, and with it 

Oetts, which are extensively cultivated in Scotland, and generally in 
Norway, Sweden, and Russia. 

Wheat is the prevailing cultivated plant in Great Britain and Ger- 
many, in France, and in a wide range towards the East, includiBg the 
whole of the region of the Caspian ; in the basin of the Mediterranean, 
and throughout North America, it is associated with maize. 

Buck-wheat is a plant of tolerably extensive culture in the northern 
temperate zone, where it is chiefly used as a green fodder. 

Maize, or Indian Com, is cultivated to a limited extent in Central 
Germany and France. In North America it is cultivated more ex- 
tensively, but in intertropical regions, being aided by the joint in- 
fluence of heat and moisture, it woots up luxuriantly, and yields an 
astonishing produce. 

Rice has been cultivated in the southern regions of Asia from the 
earliest ages ; it constitutes the staple food of the inhabitants of the 
Indian peninsula, China, Japan, and the East Indian Islands. This 
plant, i)erhap6, nourishes the greatest number of men, and produces 
witiiin a given space the greatest quantity of nutritious matter. 

Millet and Sorffhum.—Tnese cereals, though little productive, are 
generally cultivated in Africa and India. They are used in a limited 
extent by tte peasants in Italy, especially Tuscany. 

The Olive in the Old World embraces two zones or bands, north and 
south of the equatorjjibout 9® in width, from lat. 35° to lat. 44°. The 
climate of the New World, which is subject to the extremes of heat and 
cold, is perhaps not so favourable ss that of Europe to the culture of 
this plant. It is, however, now cultivated with considerable success in 
many parts of America. 

TA« Date-Palm yields one of the most nourishing fruits in existence. 
tt grows spontaneously on the southern slopes of the Atlas Chain, on 
the banks of the Nile, and in the Canary Islands : its range extends to 
Palestine and Hindoostan, and it has been introduced into the south 
of Spain. It is said that each tree yields annually from 150 to 260 
pounds of fruit. 

The Banana or Pkmtain.— This plant which yields a grwit amount 
of nutritious substance, is a native of the southern portion of the 
Asiatic continent, but has been transplanted into the Indian Archi- 
pelago and Africa, and has also found its way into the New World, 
and generally into all tropical countries. The fruits weigh, altogether, 
about 70 or 80 lbs., and the same space which will bear 1,000 lbs. oi 
potatoes, brings forth, in a much shorter time, 44,000 lbs. of bananas; 
and if we take account of the nutritious matter which this fruit catv- 
tains, a surface which, sown with wheat, feeds one Toasu'^V^ti t?«2o&«^ 
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with bananas affords sustenance to twenty-five. Nothing strikes the 
European, hmding in a tropical country, so much as the little spot of 
cultivated land round a hut which shelters a ver/ nomerons Indian 
family. 

Tite Cocoa-aict Palm also belongs to intertropical climes, flourishing 
especially on islands and near the sea-shores. It is cultivsted no- 
where so abundanth' as in the islands of Ceylon, Sumatra, and Java. 

** it is a tree by »r the most important production of nature in the 
tropics. To the Poljmesian it is emphatically the tree of life, trans- 
cending even the bread-fruit in the multifBuious uses to which it is 
applied. 

" Its very aspect is imposing. Asserting its supremacy by an erect 
and lofhr bearing, it may be said to compare with other trees, as man 
with inrerior creatures. 

"" The blessings it confers are incalculable. Year after year the 
islander reposes beneath its shade, both eating and drinking of its 
fruit ; he thatches his hut Yiiih its boughs, and weaves ^em into 
baskets to carry his food ; he cools himself wiUi a fan plaited from the 
young leaflets, and shields lus head from the sun by a bonnet of tiie 
leaves; sometimes he clothes himself with the cloth-like substsnce 
which wraps round the base of the stalks, whose elastic rods, strong 
with filberts, are used as a taper ; the larger nuts, thinned and polished, 
furnish him with a beautiful goblet ; the smaller ones, wit^ bowls for 
his pipes ; the dry husks kindle his fires ; their fibres are twisted into 
fishing-lines and cords for his canoes : he heals his wounds with a 
balsam compounded from the juice of the nut ; and with the oil ex- 
tracted from its meat embalms the bodies of the dead. 

" The noble trunk itself is far from being valueless. Sawn into 
posts, it upholds the islander's dwelling ; converted into charcoal, it 
cooks his food ; and, supported on blocks of stone, rails in his lacuis. 
He impels his canoe through the water with a paddle of the wood, and 
goes to battle with clubs and spears of the same hard material. 

" The fruitfulness of the tree is remarkable. As long as it lives, it 
bears ; and without intermission. Two hundred nuts, besides innu- 
merable white blossoms of others, may be seen upon it at one time ; 
and though a whole year is required to bring any one of them to the 
germinating point, no two, perhaps, are at one time in precisely the same 
stage of growth. 

" The tree delights in a maritime situation. In its greatest perfec- 
tion, it is perhaps found right on the sea-shore, where its roots are 
actually washed. But such instances are only met with upon isluids 
where the swell of the sea is prevented from breaking on the b^ich by 
an encircling reef. No saline flavour is perceptible in the nuts pro- 
duced in such a place. Although it bears in any soil, whether upland 
or bottom, it does not flourish vigorously inland ; and I have frequently 
observed, that when met with far up the valleys, its tall stem inclines 
seawards, as if pining after a more genial region. 

" The finest orchards of cocoa-palms I know, and the only plantation 
of them I ever saw at the islands, is one that stands right upon the 
southern shore of Papeetoe Bay. 

*' They were set out by the drstPomaree, almost half-a^entuiy ago; 
and the soil being especially adapted to their growth, the noble treec 
BOW form a magnificent grove, nearly a mile in extent. No other 
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plant, scarcely a bush, is to be seen within its precincts. The Broom 
iioad passes mrough its entire length. 

** At noonday this grove is one of the most beautiful, serene, witch- 
ing places tliat ever was seen. High overhead are ranges of green 
rustling arches ; through which the sun's rays come down to you in 
spflrkles. You seem to be wandering through illimitable halls of 
pillars ; everywhere you catch glimpses of stately aisles intersecting 
each other at all points. A strange silence, too, reigns far and near ; 
the air flushed with the mellow stillness of a sunset 

*' But after the long morning calms, the sea-breeze comes in, and 
creeping over the tops bf these thousand trees, they nod tlieir plumes. 
Soon the breeze freshens ; and you hear the branches brushing against 
each other, and the flexible trunks begin to sway. Towards evening, 
the whole grove is rocking to and fro, and the traveller on the Broom 
Road is startled by the frequent fallings of the nuts, snapped from 
their brittle stems. They come flying through the air, ringing like 
juggler's balls ; and often bound along the ground for many rods.'* — 
Melville* 8 Adventures in the South Setu. 

The Bread-fruit Tree is distributed generally among the Friendly, 
the Society, and the Caroline Islands. 

The Cow Tree. — ** Among the many curious phenomena which pre- 
sented themselves to me in the coiirse of my travels," says Humboldt, 
** I confess there were few by which my imagination was so powerfully 
affected as by the cow tree. On the parched side of a rock on the 
mountains of Venezuela grows a tree with dry and leathery foliage, 
its large woody roots scarcely penetrating into the ground. For 
several months in the year its leaves are not moistened by a shower; 
its branches look as if they were dead and withered ; but when the 
trunk is bored, a bland and nourishing milk flows from it. It is at 
sunrise that the vegetable fountain flows most freely. At that time, 
the blacks and natives are seen coming from all parts, provided with 
large bowls to receive the milk, which grows yellow and thickens at 
its surface. Some empty their vessels on the spot, while others carry 
them to their children. One imagines he sees the family of a shepherd 
w^hois distributing the milk of his flock." 

It is named the peUo de vcKa, or cow tree, and has oblong pointed 
leaves, with a somewhat fleshy fruit, containing one or sometimes two 
nuts. When an incision is made in the trunk tiiere issues abundantly 
a thick glutinous mill^ fluid, perfectly f\ree from acrimony, and having 
an agreeable smell. It is drunk by the Negroes and free people who 
work in the plantations. "When exposed to the air, this juice presents 
on its surface a yellowish cheesy substance, in membranous layers, 
which are elastic, and in five or six days become sour, and afterwards 
putrify. 

Batatas, the Convolvulus BeUatus, or Spanish potato, is a native of 
India, but is to a small extent cultivated in Spain and Portugal, and 
genenilly in intertropical countries. 

The Yam, whose great fleshy roots filled with starch, often attain an 
enormous size, and afford a most important article of food, is culti- 
vated over the whole of the intertropical zone of the Old and New 
Worlds. 

The f»o<<rto.— This plant which is a native of Cia\i^^wv^%s%\. vctoto- 
duccd into Britain from Virginia, by Sir ^aXiet 'RflXK^gtViVxv^^^fe. ^^ 
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all the vegetable produ-iions especially adapted for the Bostenance o{ 
man, it has the widest range, extending, according to Humboldt, fmni 
the northern extremity of Africa, to Labrador, Icdand, and Lapland. 
This, however, must be understood with limitation, as an elevation 
of at least 4,000 feet seems necessary for its growth in tropical regions. 

MoMioc is a shrub, a native of Braxil. The fleshy root of this plant 
yields a nutritious food, known under the name of Manioc or Cassava 
Koot, from which we obtain our tapioca. 

Arrow Root is a native of tropical America ; it is so named from 
the property, it is said to possess, of being an antidote to the poisoned 
arrows of the Indians. The root of this plant forma a delicate and 
nourishing article of food. 

Sugcir Came. — The range of this plant may be said to extend to all the 
regions of the Torrid Zone. In countries where the mean temperainie 
is not less than 64^, it extends to lat. 30°, on each side of die equator 
in the New World, and to about lat 35° or 36° in the Old. 

Ccffee, —This bush or tree is a native of the Ethiopian highlands of 
Africa, whence it has been introduced into Arabia Felix, the East and 
West Indian Islands, Surinam, Cavenne, and Brazil. 

Tea is an evergreen shrub which is extensively cultivated in China, 
Japan, and Assam ; it was first imported into Europe by the Dutch in 
ICIO, and was brought into England in 1666. A species of holly, called 
Faraguav Tea, grows spontimeously in the forests of Paraguay, and 
yields a beverage called Mate in BraziL 

The Vine comes to perfection in Europe as far north as lat. 50° or 
52°, bat its profitable culture does not extend much beyond lat. 48°, 
the best wines being produced between 30° and 45° north latitude. 
Its range in America is much more limited, a difference of 10° occur- 
ring between its northerly limits in the Old and New Worlds. 

Cocoa. — This tree grows spontaneously in several of the countries of 
tropical America ; its fruit resembles a cucumber, the seeds of which 
furnish a substance from which chocolate is prepared. 

A vast abundance of other plants occur in various parts of the globe, 
though some of them are not of equal importance with those we have 
been considering, yet they are highly useful in contributing to the sus- 
tenaice and comfort of man ; amongst these the following may be 
enumerated : — 

Cotton is the downy covering of the seeds of a plant which grows 
spontaneously in intertropical Asia, Africa, and America, wd in 
many countries beyond these limits. 

Pepper^ Cinnamon, CloceSy and NutmegSy are natives of inter- 
tropical regions; their uses are well known. Ccusia is a species 
of laurel, and is a native of the islands of the Indian Archipelago. 

Vanillii. — This delightful aromatic is a native of tiropical America ; 
it is used in liqueurs, chocolate, confections, and perfumery. 

Coca^ is a shrub which grows in districts of the Corderillas; its 
leaves are chewed by the Indians and miners ; it has all the deleterious 
effects of opium. 

Fenwian Barky or Jesuit* s Bark, as it is often called, is extensively 
used for its medicinal properties; it is yielded by several species of 
cinchona, whose geographical range is confined to the Cordilleras of 
Peru and Quito, where they form extensive forests at an elevation of 
from 1,200 to 10,000 feet above the level of the sea. 
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Gekbbal Laws ov thb Gsografhical DisaniBUTioir of 
Plants. 

It is now universally known that living beings, animals, and 
plants, are not scattered at random over the sur&ce of the 
whole globe. Their distribution, on the contrary, is regulated 
by particular laws which give each country a peculiar aspect. 
We caU climate the physical conditions which seem to regu- 
late this distribution, however diversified the causes thus 
acting may be. The distribution of heat all the year round ; 
the mode of succession of temperature^ either by sudden or 
gradual changes ; the degree of moisture of the atmosphere ; 
the pressure of the air ; the amount of light ; the electric 
condition of the atmosphere ; all these and perhaps some 
other agents continually infiuencer the growth of plants and 
the development of animals. The nature of the soil is no less 
powerful in its influence upon organized beings, though here 
also very different agents are considered under one head ; as 
the chemical properties of the ground are evidently as efficient 
as the physiod. 

Let us for a moment examine these circumstances. Tem- 
perature seems to be the aU-ruling power. With the retum- 
mg smile of spring, vegetation bursts out with new vigour, 
and dies again as the cold of winter brings back its aimihi- 
lating rigours. Under the hot sun of the tropics the beauty 
and variety of vegetation exceed all that is known in more 
temperate regions, whilst as we approach the polar plains we 
see it grow gradually less diversified and more dwarfish, thus 
exhibiting all over the globe a close connection between the 
modifications of temperature from the equator to the poles, 
and the geographical distribution of vegetable and animal life. 
The more powerful influence of temperature upon vegetation 
does not, however, preclude the influence of other agents ; 
even the manner in which the same amount of heat is dis- 
tributed over the earth in a given time, will produce differ- 
ences. It is well known, that countries in which the summers 
fure short but very waruL and the winters venr long and cold^ 
have a vegetation totally differetit froixxt]hoaib^\L<Qs^^^>»«»8^''cA 
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are more equable and succeed each other by gradual cbanges, 
although the mean annual temperature of both be the same. 
Next in importance we may perhaps consi4er the dc^;ree of 
moisture of the atmosphere, which differs widely in different 
regions ; the damp valleys of the Mississippi, for instance, 
present the most striking contrast with the rolling country 
farther west. Again, the swamps and the sandy pkuns, the 
rocky hiU and the loamy soils, the snow- dad barrens and the 
frozen gravel of the north, even under circumstances other- 
wise most similar, afford the greatest diversity of vegetation. 
There is still another way in which moisture may act in a 
particular manner ; as vegetation is not influenced simply by 
the annual amount of moisture, but also by the quantity of 
water that £eJ1s at one time, and the periods at which it mU& 
A low temperature in a moist climate will indeed produce 
some remarkable peculiarities ; fur instance, where early 
winters cause an extensive sheet of snow to be accumulated 
over the ground, and to protect vegetation from the destroy- 
ing influence of frost ; as in the case in the Alps, where the 
most dehcate flowers prosper admirably under their white 
blankets, and show themsdves in fiill development as soon as 
the snow melts away, late in the spring, when the warm 
season is already fairly set in. Light, again, independently 
of heat, will also show its influence ; shaded places are 
favourable to plants which would be killed under the more 
direct influence of the rays of light. 

Atmospheric pressure would at first seem to have only a 
very subordinate influence upon vegetation. But comparmg 
Alpine vegetation with that of higher latitudes, which from 
their situation must have climates otherwise very similar, 
we shall be led to the conclusion that atmospheric pressiure 
has its share in bringing about the diversity of plants ; for 
though analogous, the flora of the high north is by no means 
identical with that of the most elevated Alpine ridges, over 
which vejgetation continues to extend. The influence of at- 
mospheric pressure seems to me particularly evinced in the 
great, I may say, the prevailing number of Alpine species 
endowed with a volatile fragrance which adds so much to the 
sweet and soothing influence of mountain rambles ; whilst 
the northern species, however similar to those of the Alps, 
partake more or less of the dulness of the heavy sky unaer 
which they flourish. 

Whatever may be the intensity of other causes, and even 
when they are most uniform, the chemical nature of the soil 
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acts perhaps as poweif ully as the physical conditionis under 
which the plant may grow. To be fully impressed with the 
important influence of the soilj^we need only be famihar with 
the (^flerences noticed in the growth of wheat or other grains 
in different soils, or with the different aspect of pastures on 
rich or poor grounds, and to trace the same modification 
through any small tract of land, with the view to imderstand 
similar changes over wider countries. 

To satisfy ourselves of the powerful influence of electricity 
upon vegetation, we need only remember the increasea 
rapidity with which plants come forth, during spring, after, 
thimdor-storms. Many other causes, still more intimately 
connected with the aspect of our globe, have also a great 
influence upon the distribution of the animals and plants 
which live on its surface. The form of continents, the bearing 
of their shores, the direction and height of mountains, the 
mean level of great plains, the amoimt of water circumscribed 
by land and forming inland lakes or seas, each shows a marked 
influence upon the general feature of vegetation. Small low 
islands, scattered in clusters, are covered with a vegetation 
entirely different from that of extensive plains under the 
same latitudes. The bearing of the shores again, modifying 
the currents of the sea, will also react upon vegetation. 
Mountain chains will be influential not only from the height 
of their slopes and summits, but also from their action upon 
the prevaihng winds. It is obvious, for instance, that a 
mountain chain like the Alps, running from east to west^ and > 
thus forming a barrier between the colder regions northwards, 
and the warmer southwards, will have a tendency to lower the 
temperature of the northern plains, and to increase that of 
the southern, below or above the mean which such locsdities 
would otherwise present ; while the influence of a chain 
running north and south, like the Eocky Mountains and the 
Andes, will be quite the reverse, and tend to increase the 
natural differences between the eastern and western shores of 
the continent, and, laying open the north to southern in- 
fluences and the south to those of the north, render its 
climate excessive, that is, its summer warmer and its winter 
colder. 

Again, the equalizing influence of a large sheet of water 
the temperature of which is less liable to sudden changes 
than the atmospheric air, is very apparent in the uniformity 
of coast vegetation over extensive tracts, provided the soil be 
of the same nature^ and also in the slower tT«a\3B\\i\Q»TL\t^\fiL^\^^ 
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season into the other along the shores, the coasts having loss 
extreme temperatures than the main land. The absolute 
degree of temperature of ther water acts with equal power ; 
as the aquatic plants of the tropical regions — ^for instance, 
those of Guiana — differ as widely from those of Lake Supe- 
rior, as the palms differ from the pine forests. But however 
active these physical agents may be, it would be very unphi- 
losophical to consider them as the source or origin of the 
beings upon which they show so extensive an influence. How- 
ever powerful may be the degree of heat, be the air ever so 
dry or ever so moist, the light ever so moderate or ever so 
bright, alternating ever so suddenly with darkness, or passing 
gradually from one condition to the other, these agents have 
never been observed to produce anything new, or to ccdl into 
existence anything that did not exist before. Whether acting 
isolated or jointly, they have never been known even to mo- 
di^ to any great extent the living beinss already existing 
unless under the guidance and influence of man, as we obsenre 
among domesticated animals and cultivated plants. Tim 
latter fact shows,- indeed, that the influence of the mind over 
material phenomena is far greater than that of physical forces, 
and thus refers our thoughts again and again to a supreme 
intelligence for a cause of all these phenomena rather than to 
so-called natural agents. 

The j)hysical agents whose influence upon organized beings 
we have just examined, show a regular progression in their 
action, which agrees most remarkably with the degrees of 
latitude on one side, and the elevation above the level of the 
sea on the other. Hence the difference in the vegetation as 
we proceed from the tropical regions towards the poles, or as 
we ascend from the level of the sea to any height along the 
slopes of a mountain. In both these directions there is a 
striking agi'eement in the order of succession of the pheno- 
mena ; so much so, that the natural products of any given 
latitude may be properly compared with those occurring at a 
given height above the level of the sea ; for instance, the 
vegetation of regions near the polar circles and that of high 
mountains near the limits of perpetual snow under any lati- 
tude. The height of this limit, however, varies, of course, 
with the latitude. In Lapland, at 67° north latitude, it is 
3,500 feet above the level of the sea ; in Norway, at lat. 60-, 
it is 5,000 feet ; in the Alps, at lat. 46^, about 8,500 ; in the 
Himalaya, at lat 30^, between 15,000 and 16,000 ; in Mexico, 
At lat. 19®, it is 15,000 ; and at Quito, under the equator, not less 
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than 16,000. At these elevations, in their different respective 
latitudes, without taking the undulations of the isothermiJ 
lines into consideration, vegetation shows a most uniform 
character, so that it maybe said that there is a corresponding 
similarity of climate and vegetation between the successive 
degrees of latitude and the successive heights above the sea. 
As a striking example, I may mention the fact of the occur- 
rence of identical plants in Lapland in lat. 67°, at a height of 
about 3^000 feet and less above the level of the sea, and upon 
the summit of Mount Washington, in lat. 44^, at a height of 
not less than 6,000 feet^ while below this limit, in the wooded 
Tallevs of the White Mountains, there is not one species 
whida occurs also about North Cape. 

There is nevertheless one drcumstanoe which shows that 
climatic influences alone, however extensive, taking, for 
instance, into account all the above-mentioned agents toge- 
ther, will not fiilly account for the geographical distribution 
of organized beings, as their various hmits do not agree pre- 
cisely with the outlines indicating the intensity of physical 
agents upon the surface of the earm. A few examples may 
serve to illustrate this remark. The limit of forest vegetation 
round the arctic circle does not coincide with the astrono-^ 
mical limits of the arctic zone ; nor does it agree fiilly with 
the isothermal line of 32° of Fahrenheit ; nor is the lunit of 
vegetation in height always strictly in accordance with the 
temperature, as the Cerastium lati/oUum and Ranunculus gla- 
cialiSf for instance, occur in the Alps as high as ten and even 
eleven thousand feet above the level of the sea. Again, 
eastern and western countries within the same continent, or 
compared from one continent to the other, show such differ- 
ences imder similar climatic circumstances, that we at once 
feel that something is wanting in our illustrations when we 
refer the distribution of animals and plants solely to the 
agency of climate. But the most striking evidence that 
chmate neither accounts for the resemblance nor the differ- 
ence of animals and plants in different countries may be 
derived from the fsbct that the development of the animal and 
vegetable kingdoms differs widely under the same latitudes 
in the northern and southern hemispheres, and that there are 
entire famihes of plants and animals exclusively circumscribed 
within certain parts of the world ; such are, for instance, the 
magnoha and cactus in America, the kangaroos in New 
Holland, the elephants and rhinoceros in* Asia and Africa^ 
&c., &c. From tbese facts we may indeed conclude thai tJbss^^^ 
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are othar inflnenees aeting in the dii ilri l wti on of aniniak and 
l^anto bendea dimate ; or pabapB we may better pat the 
ptvmoaitioa in this form — that howerer intimately connected 
with rlimat4S howerer apnarently dependent upon it^ vege- 
tation ia, in tmth, independent of those infiuencea, at least so 
hr as the casual ccmnexion is concerned, and merely ad^pited 
to them, lliis poeitian wookl at imce imply the existence of 
a power regidatmg these goieral phenomena in soch a manner 
as to make them agree in their mutoal connexi<m ; that is to 
say, we are thus led to consider natore as the work of an 
intelligent Creator, proTiding for its preservation under the 
combined influoices of various agents, equally his work, 
which contribute to their mcMie diversified combinations. 
The geographical distribution of organised beings dii^lajB 
more fiilty the direct intervention of a Supreme Intelligence in 
ihe plan of the creation than any other adaptation inthe phy- 
sical world. The evidence of such an intervention is derived 
from the benefits, material, intellectual, and moral, which man 
derives from nature around him, and from the mental conrio- 
tion which consciousness imparts to him that there could be 
no such wonderful order in the creation without an omni- 
potent Ordainer of the whole. 



CHAPTER XV 

MAP VI. 

Orders op Animal Existence. 

I. Primary Groups of the Animal Kingdom. 

The arrangement of the animal kingdom proposed by the 
celebrated naturalist^ Cuvier, is that which— *vnth certain 
modifications rendered necessary by a more extended know- 
ledge of animal structure and amnity — ^is now generally 
adopted. The different forms of animal life are di^ributed 
into four pand divisions or sub-kingdoms, namely, 1. Verte- 
brated animals. 2. Molluscous animals. 3. Articulated ani- 
mals. 4. Radiated animals. 

Vertebrated animals are those which have a vertebral 
column or back-bone. This sub-kingdom is subdivided into 
four classes, 1. Mammaha, or animals which ^suckle their 
young. 2. Aves, or Birds. 3. Beptilia, or Reptiles. 4. Pisces, 
or Fishes. 

Molluscoits animals have no proper skeleton ; their bodies 
are soft, enveloped in a muscular skin or mantle, and generally 
protected by a oivalve or univalve shell They are divided 
mto six classes, namely : — 

1. Cephalopoda (head-footed), so called from having their 
feet or principal locomotive organs attached to the head, 
where they form a circle surrounding the mouth : cuttle-fish, 
nautilus. 

2. Gasteropoda (stomach-footed), having the under side 
of the body so constructed as to form a muscular foot on 
which the animals creep about : snails, slugs, whelks, limpets. 

3. Pteropoda (wins-footed), having a pair of wing-like fins 
extending outwards &om each side of the head : clio, hyalsea. 

4. Conchifera (bearing a bivalve shell) ; these are enclosed 
in a bivalve shell, their gills are in the for^i of four leaf-like 
laminaB : oyster, muscle. 

5. Bracmopoda (arm-footed) ; these are also enclosed in a 
bivalve shell, but have no special giUs ; they have two long 
arms which project from the sides of the mouth, and excite 
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in the surrounding water currents which bring their food : 
terebratula, linguk. 

6. Tunicata (covered with a tunic) ; they have no shel], but 
are enveloped in a sao-Hke tunic with two openings : asci- 
dians, salpa. 

Articulated animals have the body composed of a series of 
segments which succeed each other from before back¥rard8y 
and are enclosed in a jointed int^ument, which is frequently 
hard and supplies the place of a iMceleton. This sub-kingdom 
is divided into eight classes : — 

1. Cirrhipoda (tendril-footed), are but obscurely divided 
into segments, frx>m each of which springs a pair of short feet^ | 
bearing two long-jointed tendril-like appendages, which an | 
curled inwards towards the mouth, to which they bring the 
food : barnacles, acorn-shells. 

2. Crustacea (enveloped in a crust or shell), are enclosed in 
a shelly or homy jointed covering ; they are furnished wiUi 
jointed limbs, and breathe by gills : crab, lobster, shrimp. 

3. Arachnida (spider-like), have the body divided into two 
princi{)al regions; thev have eight jointed l^s, and the 
breathing or:^ans are adapted for A&nal respiratioii : spidsra, 
scorpions, mites. 

4. Insecta^divided into segments), have the body divided 
into three principal regions ; they have six jointed legs, and 
the breathing organs are adapted for aerial respiration : beetles, 
butterflies, mes. 

6. Myriapoda (myriad-footed), have the body composed of 
numerous nearly similar segments ; they have numerous 
jointed legs ; the breathing organs are adapted for aSrial re- 
spiration : centipedes, iulus. 

6. Annelida (ringed), have the body worm-like and destitute 
of jointed limbs : nereis, earth-worm, leech. 

7. Rotiferse (wheel-bearers), present but slight traces of 
division into segnaents ; the head is furnished with wheel-like 
organs: wheel-animalcules. 

8. Entozoa (living within other animals), have a soft, mucous, 
and colourless skin, and are destitute of special organs of re- 
spiration : tape- worm, fluke, ascaris. 

Radiated animals have a very simple structure, their form is 
either quite indefinite, or else thev possess a more or less 
star-like shape, caused by the radiated arrangement of the 
organs around the mouth. The radiated animals are divided 
into six classes : — 

1. Echinodermata (spiny-skinned), have the body' more or 
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less completely protected by calcareous plates imbedded in 
the skin, and scnnetimes furnished with spines ; the surface is 
provided with tendril-like suckers used lor locomotion : Sea- 
urchins, star-fishes, seaKJucumbers. 

2. Acalepha (nettles) have the body composed of a gela- 
tinous and transparent substance ; the principal organs are 
arranged by fours in a radiate manner round the mouth ; all 
the species swim freely in the sea: sea-nettles, jelly-fishes, 
Portuguese med-of-war. 

3. rolypi (many-footed) have the mouth surrounded by a 
circle of contractile arms or tentacula; they are mostly 
rooted like a plant, and composed of numerous individuals 
imited into a compound plant-like animal : corals, madrepores, 
sea-anemones. 

4. Infusoria (living in infusions of organic matter) are 
microscopic animalcules; they are destitute of radiating 
arms or tentacula, and are without definite members for loco- 
motion. They move about by means of microscopic hair- 
like appendages (cilia), which are more or less diflRised over 
the surface of the body : vorticella, stentor. 

6. Rhozopoda (root-footed) are minute animals of very 
simple organization, and enclosed in a shell, through perfora- 
tions in which long root-like prolongations are capable of 
being protruded : difflugia, vorticialis, nonionina. 

6. Amorphozoa (formless animals) are destitute of all defi- 
nite shape, and consist of the simplest possible structure : 
amoeba, sponge. 

II. Geographical Distribution of Animals, 

The science of zoology teaches us the nature, properties, 
and classification of the subjects of the animal kingdom. 
" Zoological geography treats of the habitats, the limits of 
distribution and dispersion, of animals as they at present 
exist^ as well as the varieties of animal life considered in 
relation to external circumstances." In the present chapter 
we shall consider the distribution of the animal kingdom 
according to the following groups, beginning with the lowest, 
and ascending to the highest order of animal life, viz., 
radiated animals, articulated animals, shell-fishy fishes, reptiles, 
birds, and quadrupeds. 

The radiated animals occupy the bottom of the animal 
scale. The term zoophyte (ammal plant) has sometimes been 
given to them from the resemblance which many of them 
possess to cerf«in members of the vegetable kingdom^ 
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Among the most interestinf fSQua:iilie8 of this group are the 
various kinds of corals, maarejx>res, millepores, pontes, &c. 
These all possess an internal solid calcareous axis» invested 
extemallv oy a living fleshy crust, which is nourished by in- 
numerable mouths or pdypes. The madrepores, millepores, 
and porites' abound in the tropical seas, and are capable of 
development only in ro^ons warmed by a vortical sun. It is 
to their ceaseless energies that we owe those vast reefe and 
coral islands which extend throughout the Pacific and Indian 
Oceans. The true corals have a more northern range ; the 
red coral is found abundantly in the Mediterranean : Sicily in 
particular has long been famed for its fisheries of this valu- 
able production. Beneath the waters of the Arabian and 
Persian Qulfs extend vast submarine forests and gardens of 
corals, and other graceful and gorgeous zoophytes. 

Articulated animals, of which insects are among the most 
tvpical members, are the next in the scale of animal existence ; 
they are distributed through all latitudes, but increase in 
kinds and in numbers from the poles towards the equator. 
The stations of the articulata are tJie sea, the aeorshares, 
brackish waters, fresh water, various kinds of soil, living vege- 
tables, decomposed vegetables, living animals, dead animals. 

It is amidst the exuberant vegetation of the Torrid Zone 
that insect life attains its full development. In the tropical 
regions of Central and South America innumerable quan- 
tities of shining flies present at night the appearance of an 
extensive conflagration. The butterflies of America, of AJQica, 
and of the East Indies are adorned with the most bidlliant 
colours. 

MoUusca or SheU-fsh, — ^The conchology of the Indian seas 
is the most splendid, profuse, and varied of any division 
of the globe ; America and the West Indies are very deficient 
in species compared with those of Asia in similar latitudes. 
The shells of the Austral Ocean rank next in splendour to 
those of the Indian seas. Many species of the shell-fish 
of the Mediterranean are similar to those of the Bed Sea 
and of the Indian Ocean. The pearl oyster arrives at perfec- 
tion only in tropical seas. The shell-fish of Northern Europe 
are not distinguished for their variety or splendour. 

Fishes. — It is probable that every basin of the ocean has 
its pecuhar tribes, and the regions which some inhabit are 
well known: thus the cod, which is distributed all over 
the North Atlantic, congregates chiefly upon the great banks 
to the south and south-east of Newfoundland. In the Torrid 
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Zone and its vicinity the most remarkable species of fish are 
met with. Sharks, which are noted for their extreme ferocity, 
roam in the deep oi>en ocean in tropical and warm dimates : 
the porcupine fish is an inhabitant of warm seas ; the saw- 
fish inhabits the Atlantic Ocean, extending its range across 
the whole expanse of waters. The sword-fish is found in 
the Mediterranean, and perhaps extends its range to the 
coasts of America. The genus exocetus, or flying-fish, is met 
with in all tropical seas, in the Atlantic as well as the 
Pacific Ocean, and its range extends even into the Mediter- 
ranean. 

Among the most remarkable of fishes are the gymnoti (elec- 
tric eels), which inhabit several of the rivers and pools in the 
Llanos of South America : all the inhabitants of the waters 
dread the society of these animals. The torpedo, or cramp- 
fiish, is dispersed over all the seas ; but the shocks which 
it commumcates cannot be compared in violence to those of 
the gymnotus. The migration of fishes is a subject but little 
imderstood ; it would seem to be occasioned, in some instances 
at least, by their seeking for shallow water, in order to deposit 
their spawn. 

Reptiles are divided into four orders, namely, 1. Batrachia, 
or frogs, toads, and salamanders; 2. Ophydia, or serpents; 
3. Sauria, or lizards and crocodiles ; and 4. Chelonia, or turtles 
and tortoises. They arrive at their fiill development in the 
equatorial regions, particularly in tropical America, owing to 
the combined influence of intense heat, extensive forests, 
marshes, and rivers. The larger boas belong to theNew World, 
as also the rattle-snakes, of which there are several species ; 
the pythons are confined to AMca and Asia. The crocodile 
proper inhabits the Nile ; the aUigator or cayman, America ; 
and the gavial is limited to the Ganges and other Indian rivers. 
The batrachia are more capable of enduring the extremes of 
temperature than the other orders of reptiles, and accordingly 
their range is greater ; and although they are larger and more 
numerous in the warm regions of the earth, they also exist in 
high and cold latitudes. 

Birds, — ^The Tomd Zone possesses a variety of the most 
beautiful birds, including the humming-bird of America, the 
cockatoos, the bird of Paradise, the lones, and several otiiers 
of the parrot genus. The bii'd of Paradise is confined to New 
Guinea and the neighbouring islands. Of the Strtithionidce, a 
family of birds whose imperfectly developed wings incapaci- 
tate them for flying, the ostrich inhabits Afinca and tlvA 
[p. a.] ^ 
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Arabian Desert ; the oaasowary the peninsula of Malacca and 
the islands of the Indian Ardiipelago ; the rhea, or South 
American ostrich, is confined to tne plains of South America ; 
while the emis is limited to New Holland and the adjacent 
islands ; and the apteryx, one of the most singular of existing 
birds, has never been met with beyond the shores of New 
Zealand. The albatross is seen skimming the surfEice of the 
ocean as we approach the 40th parallel The condor, which 
frequently soars to an elevation of foiu: miles, never forsakes 
the chain of the Cordilleras' of Peru and Mexico. The 
frozen zones have their own kinds of birds, among which are 
owls, ducks, and other aquatic birds ; the great snowy owl is 
the most characteristic oird of Arctic Europe. The jer- 
falcons of Norway and Iceland, perfect models of symmetry 
and strength, and among the most characteristic and vigorous 
of all the birds of prey, are quite unknown, not only within 
the tropics, but even m the temperate latitudes, excepting 
upon the summits of mountains, where the climate is cold. 

Mammalia^ or mammiferous quadrupeds : these stand at the 
head of the animal creation, and are distributed into ten great 
groups ; though they differ vastly in appearance and hiubits, 
they nevertheless correspond in one particular, that of suck- 
ling their young. The groups, with some of tneir types, are 
as follow : — 

1. Quadrumana (four-handed) : monkeys, apes. 2. Chei- 
roptera (hand-winged) : bats, flying lemurs. 3. Camivora 
(flesh-eaters) : cat, lion, tiger, hyaena, dog, bear, civet, weasel, 
otter, seal. 4. Rodentia (gnawers) : beaver, porcupine, squirrel, 
hare, jerboa. 5. Edentata (toothless) : sloth, armadillo, ant- 
eater. 6. Ruminantia (chewing the cud) : camel, ox, goat, 
sheep, deer, antelope, girafie. 7. Pachydermata (thick-skinned): 
elephant, rhinoceros, hippopotamus, horse, ass, boar, tapir. 
8. Cetacea (whale-like) : wnale, dolphin, narwhal, porpoise, 
dugong. 9. Marsupiaha (pouched) : opossum, kangaroo, wom- 
bat. 10. Monotremata (single outlet) : omithorynchus, 
echidna. 

The ranges of these animals are laid down on the Map, 
upon which they can be studied with more advantage than 
from any description. 
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CHAPTER XVI 



MAP VL 

Geographical Distribution op Man. 

Man, tlie Lord of Creation, has the whole earth for his abode. 
The physical capabilities of his frame fit him for every variety 
of cUmate, soil, and situation ; and, being capable of deriving 
nourishment from all kinds of food, his habitations extend to 
the remotest confines of animated nature. Under the scorch- 
ing rays of a tropical sun, upon the banks of the Senegal, the 
human body supports a heat which causes spirits of wine to 
boil ; and in the polar regions of north-east Asia it resists a 
cold which freezes mercury. 

On this fact Dr. Paley remarks : '* The human animal is the 
only one which is naked, and the only one which can clothe 
itself. This is one of the properties which renders him an 
animal of all climates, and of ail seasons. He can adapt the 
warmth or lightness of his covering to the temperature of his 
habitation. Had he been bom with a fleece upon his back, 
although he might have been comforted by its warmth in 
high latitudes, it would have oppressed him by its weight and 
heat as the species spread towards the equator." 

Within the tropics, where a vegetable diet is foimd to be 
most grateful and conducive to health, nature supplies, in the 
greatest abundance, the most valuable vegetable productions. 
In the temperate regions, animal food is more or less abimd- 
ant ; and tne various kinds of grain, roots, and fruit afibrd 
plentiful and wholesome nutiiment. As we approach the 
polar regions, grains and fruit gradually disappear, and animal 
food becomes more and more exclusively used, until we 
reach the Samoieds and Esqmmaux, who are imacquainted 
with bread. 

L JRaces of Men. 

The Sacred Scripturfis, whose testimony is received by all 
Tnen of vmdouded minds with implicit and reverential assent, 
declare that it pleased the Almighty Creator to make of one 
blood all the nations of the earth, and that all mankind arc 
the offspring of common parents. But there arewriWcs* \s!i. 
the present day who maintain that tYus qa«6i\a.oti ^Q'y^ tj^k^* 
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comprehend the uncivilized inhabitants of remote regions ; 
and that Negroes, Hottentots, Esquimaux, and Australians, 
are not, in fact, men in the full sense of that term, or beings 
endowed with like mental faculties to ourselves. Some of 
these writers contend, that the races above mentioned, 
and other rude and barbarous tribes, are inferior in their 
original endowments to the human family which supplied 
Europe and Asia with inhabitants, and that they are organi- 
cally different) and can never be raised to an equality, in 
moral and intellectual powers, with the ofi&pring of that race 
which displays in the highest degree all the attributes of 
humanity. 

" The expression races, however applied to man," to use the 
language of Frederick Von Schlegel,* " involves something 
abhorrent from his high uplifted spirit, and debasing to his 
native dignity. This diversity of races among men no one 
ought to exaggerate in a manner so as to raise doubts as to 
the identity of their origin; for, according to a general 
organic law, which, indeed is allowed to hmd good in the 
natural historv of animals, races capable of a prolific Mnion 
must be consiaered of the same origin, and as constituting 
the same species. Even the apparent cnaos of different lan- 
guages may be classed into kindred families ; which, though 
separated by the distance of half the globe, seem still very 
closely allied. Of these different families of tongues, the first 
and most eminent are those which by their internal beauty, 
and the noble spirit breathing througn them, and apparent in 
their whole construction, denote for the most part a higher 
origin and a divine inspiration ; and, much as all the lan- 
guages differ from each other, they appear after all, to be 
merely branches of one common stem. When man had once 
fallen from virtue, no determinable limit could be assigned to 
his degradation, nor how far he might descend by degrees, 
and approximate even to the level of the brute' ; for, as from 
his origin, he was a being essentially free, he was, in conse- 
quence, capable of change, and even in his organic powers 
most flexible." 

A classification of mankind is based upon the differences 
that exist in respect of the colour of the skin, hair, and eyes, 
and the form of the skull. Dr. Pritchard, in his work entitled 
** The Natural History of Man," arranges the inhabitants of 
the globe into three great classes, according to the colour of 
the hair, namely : — 

* * Philosophy of Ilistory.* 
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The MelaniCy or black class, includes all individuala or races 
who have black hair. 

The Xanthousy or fair class, comprises those who have 
brown, auburn, yellow, flaxen, or red nair. 

The Albino, or white variety, comprises those whose hair is 
pure white, and who have also red eyes. 

The classification of Blumenbach, however, is that which 
has been most generally adopted. From observations made 
upon the form of the skull, that distinguished naturalist has 
arranged mankind into five classes : — 1. The Caucadcm, 2. 
The Mongolian. 3. The Ethiopia, 4. TTie American* 5. The 
Malay, 

1. In the Caucatian race^ the head is of the most symmetrical shape, 
ahnost round; the forehead of moderate extent ; the cheek-bones rather 
narrow, without any projection, but having a direction downwards 
from the malar process of the frontal 
bone ; the aveolar edge well rounded ; 
the front teeth of both jaws placed per* 
pendicularly ; the face is of an oval 
shape, and straight ; the features mode- 
rately prominent; the forehead arched; 
nose narrow, and slightly arched, or at 
least with the bridge somewhat convex; 
mouth small, wim the lips slightly 
turned out, particularly the lower one ; 
chin full and round. The Caucasians 
are of all complexions, from the Hin- 
doos and Arabs (some of whom are as 
black as African Negroes) to the Danes, 
Swedes, and Norsemen^ who are fair, 
with flaxen hair and hght blue eyes. 
In this class are comprised tiie ancient and modem inhabitants of 
Europe (except the Laplanders and Finns), the ancient and modem 
inhabitants of Western Asia as far as the Obi, the Beloor-tagh, and 
the Ganges, such as the Assyrians, Babylonians, Medes, and Persians, 
Sarmatians, Scythians, Parthians, Jews, Arabs, and Syrians, the Turks 
and Tartarsj^roperiy so called, the tribes of Caucasus, the Armenians, 
Persians, Afl^nnip, and Hindoos; the Africans who live on the shores 
of the Meditemuieaa Sea and throughout the Sahara, the Egyptians 
and Copts, the Abyasinians, and the Guanches, or ancient people of 
the Canary Ifdands. 

To these we need hardly add the European colonists who have 
settled in America and other parts of the world. The complexion of 
this class of people seems to depend very much upon climate and the 
degree of solar heat to which they are exposed; for they are all, 
without exception, bom with light complexions, and become dark 
only as they grow up, and are more exposed to the sun. Their 
colour is found to deepen by regular gradation, firom the furthest 
north, where the peoide of this race are very fair, through the olive- 
coloured people of the pootii of France, and of S^aui^^cnVw^b^ASs^^ 
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Greece, and the swarthy MooiSy till the gradation ends with the deep 
hlack natives of the Auican and Arabian deserts^ and of intertropical 
India. White seems to be the characteristie of the race ; but it is 
everywhere subject to the influence of climate. The Cancanana are 
therefore properly enou^ called the White Race, though some ci 
them are perfectly black. Their hair, whether Melanic or Xanthous, 
is alwajTs long and flowing, and never woolly, like that of the 
Negroes. 

2. The Mongolian class has the head almost square ; the cheek-bones 
projecting ; the nose flat ; the nasal bones and the space between the 
evebrows nearly on the same horizontal plane with we cheek-bones; 
the arches of the eyebrows scarcely to be 
perceived; the nostrils narrow; the chin 
slightly prominent; the face is broad and 
nose flat ; the parts imperfectly distinguished ; 
cheeks projecting, round, and narrow; the 
linear opeidng of the eyelids extending to- 
wards tne temples; the inner comer of the 
eye sunk towards the nose, and the upper 
eyelid at that part continued into the lower ' 
by a rounded sweep; the complexion is gene- 
rally olive, which is sometimes ver^ sugh^ 
and approaching to yellow, or what is called 
sallow, and none of this class are known to be 
of a fliir complexion ; the iris of their eyes is 

black ; their hair black, straight, and strong, but seldom curled or in 
great abundance, and they have little or no beard. In this class are 
comprised the numerous tribes that occupy the central, north-east, 
east, and south-east parts of Asia, the Chinese and Japanese, the people 
of Tibet. Bootan, and Indo-China, the Finns and the Laplanders of the 
ndrth of Europe, and the Esquimaux, who live along the shores of the 
Polar Sea, in America, and Greenland. The colour of this class is 
influenced in a slight degree by climate; those of them, and those parts 
of the body, most exposed to the sun and the air,, being the darkest. 

3. The jEthiopic or Black race has the head narrow, and compressed 
at the sides; the forehead very convex and vaulted : the cheek-bones 
projecting; the nostrils wide; the jaws long; the front teeth of the 
upper jaw turned obliquely forward; the 
lower jaws strong and large; the skull gene- 
rallv thick and heavy ; the face is narrow, 
with the lower part projecting ; eyes promi- 
nent; nose spread, ana almost confounded 
with the cheeks ; the lips, particularly the 
upper one, very thick ; tne jaws prominent, 
and the chin retracted; the skin and the iris 
of the eye are deep black ; the hair black 
and woolly. In this class are comprised all 
the natives of Africa to the south of the 
Sahara and Abyssinia: also the natives of 
Australia, Van Diemen s Land or Tasmania, 
Papua or New Guinea, New Britain, the 

Solomon Isles, New Georgia, the New Hebrides, New Caledonia, the 
Feejee Islands, and also various tribes throughout the Indian archipelago. 
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4. The American class approaches the Mongolian. . The cheek-bonca 
are prominent, but more arched and rounded than in the Mongol, with- 
out being so angular or projecting at the 
sides ; the orbits almost always deep ; the 
shape of the forehead and the crown often 
artificially modified; the skull generally 
light; the face is broad without being fiat; 
the features, viewed in profile, are promi- 
nent and deeply marked; the forehead low; 
eyes deep-seated ; nose rather flat, but pro- 
minent ; the skin is red, more or less dark 
or copper-coloured, and approaching to 
black, according to climate and other cir- 
cumstances; the hair is like that of the 
Mongolian class, and they have little or no 
beard. In this class are comprehended all 
the native American tribes and nations, 
excepting, of course, the Esquimaux and the descendants of European 
and African colonists. 

5. The Malay class has the top of the head slightly narrowed ; the 
forehead a little arched ; the cheek-bones not 
prominent ; the upper jaws a little pushed for- 
ward; the prominence of the parietal bones 
strongly marked ; the face is less narrow than 
that of the Negro, somewhat advancing in the 
lower part when seen in profile ; the features 
generally more prominent than those of the 
Negro; the nose full, broad, and thick to- 
wards die point, or what is called a bottle nose ; 
the colour of the skin is brown or tawny; the 
hair black, soft, curled, and abundant, bi tliis 
class are coniprised all the natives of the 
islands of the racific Ocean (excepting those 
already mentioned as belonging to the Ethiopic 
class), likewise the dominant nations of the 
Indian archipelago. 

It may be remarked that the Europeans, a branch of the Caucasian 
race, are distinguished for their advanced state of civilization, their 
superior intellectual powers, as evinced in their enterprise, invention, 
perseverance, and power of combination, and for the vast influence 
thev exert over their fellow-creatures throughout other narts of the 

flobe : the European is master of nearly the whole of tne Western 
(Torld, whilst in Asia some of the oldest, most extensive, and richest 
countries are in his power, and he has founded settlements in Africa 
and Australia, that will, no doubt, spread over the habitable portions 
of those vast regions. It is a remarkable trait in his character, that 
he never rests satisfied with what he has achieved, but is always 
pressing forward with ardour in the career of industry and invention, 
and is at this moment as anxious to advance himself as his ancestors 
v»crc centuries ago. 




CHAPTER XVII. 



Gexebal Laws of the Geographical DmntiBDiXDir or 
Anucaia. 

No animal, excepting man, inhabits all parts of the 8iir£u» ol 
the earth. Each great geographical or cfimatal region is 
occupied by some species not found elsewhere ; and each 
animal dwells within certain limits, beyond which it does not 
range while left to its natural freedom, and within which it 
always inclines to return, when removed b^ accident or 
desien. Man alone is a cosmopoHte. His domam is the whole 
tarth ; for him. and with a view to him, it was created ; his 
right to it is based upon his organization and relation to 
Nature, and is maintamed by his intelligence and the per- 
fectibility of his social condition. 

A group of animals which inhabits any particular region, 
embracing aU the species, both aquatic and terrestriiJ, is called 
its Fauna, in the same manner as the plants of a country are 
called its Flora. To be entitled to this name, it is not neces- 
sary that every animal in the ^oup should be different from 
those inhabiting an^ other region ; it is sufficient that tiiere 
should be peculianties in the distribution of the families, 
genera, and species, and in the preponderance of certain types 
over others, sufficiently prominent to impress upon the group 
well-marked features. Thus, for example, in the islands of 
the Pacific are found terrestrial animals, altogether peculiai', 
and not found on the nearest continents. There are numerous 
animals in New Holland differing from any found on the con- 
tinent of Asia, or, indeed, on any other part of the earth. If, 
however, some species inhabiting both shores of a sea which 
separates two terrestrial regions are found to be alike, we are 
not to conclude that those regions have the same fauna, any 
more than that the flora of Lapland and England are alike, 
because some of the sesrweeds found on both shores are the 
same. 

There is an evident relation between the fauna of any 
locality and its climate : and, on that account, the faunas of 
the two hemispheres have been distributed into three prin- 
cipal divisions, namely, the arctic, the temperate, and the 
tropical faunas, in the same manner as we have arctic^ tem- 
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gerate, and tropical floras. Hence, also, animals dwelling at 
igh elevations, upon mountains where the temperature is 
much reduced, resemble the animals of colder latitudes rather 
than those of the surrounding plains. 

In some respects, the peculiajri^es of the fauna of ^ region 
depend upon its flora, at least so far as land animds are con-'^ 
cerned ; for herbivorpus animals will exist only where there 
is an adequate supply of vegetable food. But taking the ter- 
restrial and aquatic animals together, the distribution of a 
fauna is less intimately dependent on cUmate than that of a 
flora. Plants, in truth, are for the most part terrestrial 
(marine plants being relatively very few), w^ile animids are 
chiefly aquatic. The ocean is the true home of the animal 
kingdom ; and while plants, with the exception of the hchens 
and mosses, become dwarfed or perish under the inflence of 
severe cold, the sea teems with animals of all classes, far 
beyond the extreme Umit of flowering plants. 

The influence of climate, in the polar regions, acts merely 
to induce a greater uniformity in the species 6t animals. 
Thus, the same animals inhabit the polar regions of the 
three continents. The polar bear is the same in Europe, 
Asia, and America, and so are also a great many birds. In 
the temperate regions, on the contrary, the species differ on 
each of the continents, but they still preserve the same 
general features. The types are the same, but they are repre- 
sented by different species. In consequence of these general 
resemblances, the first colonists of New England erroneously 
apphed the names of European species to American animals. 
Similar differences are observed as to regions of the same 
continent, within the same parallels of latitude. The animals 
of Oregon and of Califomia are not the same as those of New 
England. The difference, in certain respects, is even greater 
than between the animals of New England and Europe, as 
the researches of the naturalists of the United States* Ex- 
ploring Expedition have proved. In like manner, the animals 
of temperate Asia differ more from those of Europe than they 
do from those of America. 

Under the torrid zone, the animal kingdom, as well as the 
vegetable, attains its highest development. The animals of 
the tropics are not only different from those of the temperate 
zone, but, moreover, they present the greatest variety among 
themselves. The most gracefully proportioned forms are 
foimd by the side of others the most odd, decked with every 
combination of the most brilliant colouring. At t\\& «»ss^ 
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time, the contrast between the animalfl of different continents 
is more marked ; and, in many respects, the animalw of the 
different tropical famias differ not less among themselves 
than they do from those of the temperate or nrozen zones. 
Thus, the fiauna of Brazil is quite as different from tiiat of 
Central Africa as it is from that of the United States. 

This diversity upon different continents cannot depend 
simply on any mfluence of the climate of the tropics ; if it 
were so, imiformity ought to be restored in proportion as 
we recede from the tropics towards the antarctic temperate 
regions. But, instead of this, the differences continue to 
increase ; so mi^h so, that no faunas are more in contrast 
than those of Cape Horn, the Cape of Gk)od Hope, and New 
Holland. Hence other influences must be in operation besides 
those of climate— influences of a higher order, which are inr 
volved in a general plan, and intimately associated -with the 
development of Ufe on the surface of the earth. 

Faunas are more or less distinctly limited, according to 
the natural features of the earth's surface. Sometimes two 
faunas are separated by an extensive chain of mountains, like ' 
the Bocky Mountains. Again, a desert may intervene, like 
the desert of Sahara, which separates the fauna of Central 
Africa from that of the Atlas and and the Moorish ooasty l^e 
latter of which is merely an appendage to the fauna of Europe. 
But the sea effects the most complete separation. The depths 
of the ocean are quite as impassable for marine species as 
high mountains are for terrestrial animals. It would be quite 
as difficult for a fish or a mollusk to cross from the coast of 
Europe to the coast of America, as it would be for a reindeer 
to pass from the arctic to the antarctic regions, across the 
torrid zone. Experiments of dredging in very deep water 
have also taught us that the abyss of the ocean is nearly a 
desert. Not only are no materials found there for sustenance, 
but it is doubtful if animals could sustain the pressure of so 
great a column of water, although many of them are provided 
with a system of pores, which enables them to sustain a much 
greater pressure than terrestrial animals. 

When there is no great natural limit, the transition from 
one fauna to another is made insensibly. Thus, in passing 
from the arctic to the temperate regions of North Ainerica, 
one species takes the place of another, a third succeeds the 
second, and so on, imtu finallv the fauna is foimd to be an 
entirely new one, without its being always possible to mark 
the precise limit between the two. 
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The range of species does not at all depend upon their 
powers of locomotion ; if it were so, animals which move 
slowly and with difficulty would have a narrow range, whilst 
those which are very active would be widely difiused. Pre- 
cisely the reverse of this is actually the case. The common 
oyster extends at least from Cape Cod to the Carolinas ; its 
range is consequently very great, much more so than that of 
some of the fleet ammals, as, for instance, the Moose. It is 
even probable that the very inabihty of the oyster to travel 
really contributes to its (uflusion, inasmuch as being once 
removed, it is difficult for it to return ; and, moreover, being 
flxed, and consequently imable to choose positions for its 
eggs, they must be left to the mercy of currents ; while Fishes, 
by depositing their eggs in the bays and inlets of the shore, 
undisturbed by currents and winds, secure them from too 
wide a dispersion. 

The nature of their food has an important bearing upon 
the grouping of animals, and upon the extent of their dis- 
tribution. Carnivorous animals are generally less confined 
in their range than herbivorous ones, because their food is 
almost everywhere to be found. The herbivora, on the other 
hand, are restricted to the more limited regions corresponding 
to the different zdnes of vegetation. The same remark may 
be made with respect to Birds. Birds ^of prey, like the eagle 
and vulture, have a much wider range than the granivorous and 
gallinaceous birds. Still, notwithstanding the facihties they 
have for change of place, even the birds that wander widest 
recognise limits which they do not overpass. The Condor of 
the Cordilleras does not descend into the temperate regions 
of the United States ; and yet it is not that he fears the cold, 
since he is frequentl/known to ascend even above the highest 
siHumits of the Andes, and disappears from view where the 
cold is most intense ; nor can it be from lack of prey. 

Again, the pecuHar configuration of a country sometimes 
determines a pecuHar grouping of animals into what may be 
called Ipcal faunas. Such, for example, are the Prairies of the 
West, the Pampas of South America, the Steppes of Asia, the 
Deserts of Africa ; and for marine animals, the basin of the 
Caspian. In all these locahties, animab are met with which 
exist only there, and are not found except under those par- 
ticular conditions. 

Finally, to obtain a true picture of the zoological distri- 
bution of animals, not the terrestrial types alone, but the 
marine species must also be included. Notwithstandii\5^ 
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the uniform nature of the mAerv element^ the animah 
which dwell in it are not dispersed at random ; and though 
the limits of the marine may he less easily defined tiuia 
those of the terrestrial fiiuna, still marked dmerenoes of the 
uniinnlw in the great hasins are not less ohservable. Properly 
to apprehend how marine animals may be distributed into 
local fiaunas, it must be remembered that their residence is 
not in the high sea, but along the coasts of continents and on 
soundings. It is on the fiai^ of Newfoundland, and not in 
the deep sea, that the great cod-fishery is carried on ; and it 
is well known that when fishes migrate^ they take care to run 
along the shores. The range of marine species being, there- 
fore, confined to the vicinity of the shores, their distribution 
must be subjected to laws similar to those which regulate the 
terrestrial faunas. As to the fresh-water fishes, not only do 
the species vary in the different zones, but even the different 
rivers of the same region have species peculiar to them, and 
not found in neighbouring streams. 

A very influential cause in the distribution of aquatic 
animals is the depth of the water. The Mollusks, and even 
the Fishes found near the surface between high and low 
water differ, in general, from those Hving at the depth of 
twenty or thirty feet, and these again are found to be different 
from those wmch are met with at a greater depth. Their 
colouring, in particular, varies, according to the quantity of 
light they receive, as has also been shown to be the case with 
the marine plants. 

It is sometimes the case that one or more animals are 
found upon a certain chain of mountains, and not elsewhere ; 
as, for instance, the Moimtain Sheep (Ovis montana), upon 
the Rocky Moimtains, or the Chamois and the Ibex upon 
the Alps. The same is also the case on some of the wide 
plains or prairies. This, however, does not entitle such 
regions to be considered as having an independent fiiuna, 
any more than a lake is to be regarded as having a peculiar 
fauna, exclusive of the animals of the surrounding country, 
merely because some of the species found in the lake may 
not ascend the rivers emptying into it. It is only when 
the whole group of animals inhabiting such a region has 
such peculiarities as to give it a distinct character, when 
contrasted with animals foimd in surroimding regions, that 
it is to be regarded as a separate faima. Such, for example, 
is the fauna of the great steppe or plain of Gobi, in Asia ; 
and such, indeed, tl^t of the chain of the Eocky Mountains 
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may prove to be, when the animals inhabiting them are 
better known. 

The migration of animals might at first seem to present 
a serious difficulty in determining the character or the limits 
of a fauna ; but this difficulty ceases if we regard the country 
of an animal to bo the place where it makes its habituw 
p-bode. As to Birds, which of all animals wander the farthest, 
it may be laid down as a rule, that they belong to the zone 
in which they breed. Thus, the gulls, many of the ducks, 
mergansers, and divers, belong to the boreal regions, though 
they pass a portion of the year with us. On the other hand, 
the swallows and martins, and many of the gallinaceous 
birds, belong to the temperate faimas, notwithstanding they 
migrate during winter to the confines of the tonid zone. 
This rule does not apply to the fishes, who annually leave 
their proper home, and migrate to a distant region merely 
for the purpose of spawning. The salmon, for example, 
comes down from the North to spawn on the coasts of 
Maine and Nova Scotia, and in the British rivers and the 
rivers of Western Europe. 

Few of the Mammals, and these mostly of the tribe of 
Bodents, make extensive migrations. Among the most re- 
markable of these are the Kamtschatka rats. In Spring 
they direct their course westward, in immense troops ; and 
after a very long journey, return again in Autumn to their 
quarters, where their approach is anxiously awaited by the 
hunters, on account of tne fine furs to be obtained from the 
numerous camivora which always follow in their train. 
The migrations of the Lemmings are marked bv the de- 
vastations they commit along their course, as they come 
down from the borders of the Frozen Ocean to the valleys 
of Lapland and Norway ; but their migrations are not pe- 
riodical. 

Distribution of the Faunas. 

"We have stated that all the faunas of the globe may be 
divided into three dopai'tments, corresponding to as many 
great climatal divisions, namely, the glacial or arctic, the 
temperate and the tropical faunas. These Uu-ee divisions 
appertain to both hemispheres, as wo recede from the 
equator towards the north or south poles. It will here- 
after be shown that the tropical and temperate faunas may 
bo again divided into several zoological provinces^ de^j-casA- 
fp. G.] ^ 
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iug on longitude or on the peculiar configuration of the con« 
tinents. 

No continent is better calculated to give a correct idei^ of 
distribution into faunas, as determined bj climate, than the 
continent of America ; extending as it does across both 
hemispheres, and embracing all latitudes, so that all climatofi 
are represented upon it, as shown hj the chart on the nei^ 
p^o. 

Let a traveller embark at Icelai^d, which is situated oi^ 
the borders of the polwr circle, with a view to observOi 
in a zoological aspect, the principal points along the eastern 
shore of America. The result of nis observation will b(| 
verv much as follows : — ^Along the coast of Greenland an4 
Iceland, and also along Baffin's Bay, he will meet with an 
unvaried fauna composed of the same animals, which are 
also for the most part identical with those of the arctic 
shores of Europe. It will bo nearly the same along the 
Labrador coast. 

As he approaches Newfoundland, he will see the landscape 
and with it the fauna, assuming a somewhat more varied 
aspect To the wide and naked or tur^ plains of the boreal 
regions succeed forests, in which he will find various animals 
which dwell only in forests. Here the temperate fauna com- 
mences. Still the number of species is not yet very con- 
siderable ; but as he advances southwardly, along the coasts 
of Nova Scotia and Now England, he finds these species 
graduaUy increasing, while those of the cold regions diminish, 
and at length entirely disappear, some few accidental or 
periodical visiters excepted, who wander, during winter, as 
far south as the Carolinas. 

But it is after having passed the boundaries of the United 
States, among the AjQtilles, and more especially on the 
southern contmont, along the shores of the Orinoco and the 
Amazon, that our traveller will be forcibly struck with the 
astonishing variety of the animals which people the forests, 
the prairies, the rivers, and the sea-shores, most of which 
he will also find to be different from those of the northern 
continent. By this extraordinary richness of new forms, he 
will become sensible that he is now in the domain of the 
tropical fauna. 

Let him still travel on beyond the equator towards the 
tropic of Capricorn, and he will again find the scene change 
us ne enters the regions where the sun casts his rays more 
obliquely, and where the contrast of the seasons is njiore 




^^ 
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marked. The vegetation will be less hizuriant ; the palms 
will have disapi>eared to make place for other trees; the 
animals will be less varied ; and tne whole picture wiU recall 
to him, in some measure, what he witnessed in the United 
States. He will again find himself in the temperate regions, 
and this he wiU trace on till ho arrives at the extremitj of 
the continent, the fauna and the flora becoming more and 
more impoverished as he approaches Cape Horn. 

Finallv, we know that tnere is a continent around the 
South Pole. Although we have as yet but very imperfect 
notions respecting the animals of this inhospitable clime, 
still the few which have already been observed there, all 
present a close analogy to those of the arctic r^on. It is 
another glacial fauna, namely, the antarctic. ]£tving thus 
sketched the general distribution of the fauna^ it remains to 
point out the principal features of each of them. 

L Arctic Fauna, 

The predominant feature of the Arctic Fauna is its uni- 
formity. The species are few in number ; but, on the other 
hand, the number of individuals is immense. We need only 
refer to the clouds of birds which hover upon the islands 
and shores of the north ; the shoals of fisnes, the salmon 
among others, which throng the coasts of Greenland, Iceland, 
and Hudson's Bay. The same uniformity appears in tho 
form and colour of the animals. There is not a single bird 
of brilliant plumage, and not a fish with varied hues. Their 
forms are regular, and their tints as dusky as the northern 
heavens. The most conspicuous animals are the white bear, 
the moose, the reindeer, the musk-ox, the white fox, tho 
polar hare, the lemming, and various seals ; but the most 
important are the whales, which, it is to be remarked, rank 
lowest of all the Mammals. Among the Birds may bo enu- 
merated some sea-eagles and a few waders, with an immense 
number of other aquatic species, such as gulls, cormorants, 
divers, petrels, ducks, geese, &c., all belonging to the lowest 
order of birds. Reptiles are altogether wanting. The Ar- 
ticulata are represented by numerous marine worms, and by 
minute crustaceans. 

This assemblage of animals is evidently inferior to that of 
other faunas, especially to those of the tropics. Not that 
there is a deficiency of animal life ; for if the species are less 
numerous, there is a compensation in the multitude of iudi- 
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viduuls, and also in this other very significcLut fact, that the 
largest of all animals, th^ whales, belong to this fauna. 

It has already been said that the arctic fauna of the three 
continents is the same ; its southern limit, however, is not 
a regular Hne. It does not correspond precisely with the 
polar circle, but rather to the isothermal zero, that is, the line 
where the average temperature of the year is at 32° of 
Fahrenheit. The course of this line presents numerous un- 
dulations. In general, it may be said to coincide with the 
appearance of trees, so that it passes where forest vegetation 
succeeds the vast arid plains, the barrens of North America, 
or the tundras of the Samoiedes. The uniformity of these 
plains involves a corresponding imiformity of plants and 
animals. On the North American continent it extends much 
further southward on the eastern shore than on the western. 
From the peninsula of Ahaska it bends northwards towards 
the Mackenzie, then descends again towards the Bear Lake, 
and comes down to near the northern shore of Newfound- 
land. 

II. Temperate Faunas, 

The faunas of the temperate regions of the northern 
hemisphere are much more varied than that of the arctic 
zone. Instead of consisting mainly of aquatic tribes, we have 
a considerable number of terrestrial animals of gracefid form, 
animated appearance, and varied colours, though less briUiant 
than those lound in tropical regions. Those parts of the 
country covered with forests especially swarm with insects, 
worms, terrestrial and fluviatile mollusks, which stgain become 
the food of other animals. 

Still, the climate is not sufficiently warm over the whole 
extent of this zone to allow the trees to retain their foUage 
throughout the year. At its northern margin the leaves, 
excepting thpse of the pines and spruces, fall, on the approach 
of the cold season, and vegetation is arrested for a longer or 
shorter period. Insects retire, and the animals which live 
upon them no longer ^d nourishment^ and are obhged to 
migrate to warmer regions, on the borders of the tropics, 
where, on the ever-verdsBuit vegetation, they find the means of 
subsistence. 

Some of the herbivorous Mammals, the bats, and the rep- 
tiles which feed on insects, pass the winter in a state of 
torpor, from which they awake in spring. Others retire into 
dens, and live on the provisions they have stored \i^ d^^sfc&s^ 



S58 PHYSICAL GEOGRAPHY. 

the warm season. The Carniyora, the Ruminants, and the 
most active portion of the Rodents, are the only animals that 
do not change either their abode or their habits. Tlie feiuna 
of the temperate zone thus presents an ever-changing picture, 
which may be considered as one of its most important fea- 
tures, since these changes recur with equal constancy in the 
Old and the New World. 

Taking the contrast of the vegetation as a basis, and the 
consequent changes of habit impqsed upon the denizens of 
the forests, the temperate f&una has been divided into two 
regions, — a northern one, where the trees, except the pines, 
drop their leaves in winter, and a southern one, where they 
are evergreen. Now, as the Umit of the former, that of the 
deciduous trees, coincides, in general, with the limit of the 

Eines, it may be said that the cold region of the temperate 
luna extends as far as the pines. In the United States this 
coincidence is not so marked as in other regions, inasmuch as 
the pines extend into Florida, while they do not prevail in 
the Western States ; but we Hiay reckon as belonging to the 
southern portion of the temperate region that part of the 
. country south of the latitude where the Palmetto or Cabbage- 
tree (Chamcerops) commences, namely, all the States to the 
south of North Carolina, while the States to the north of this 
limit belong to the northern portion of the temperate region. 
A pecuhar characteristic of the faunas of the temperate 
regions in the northern hemisphere, when contrasted with 
those of the southern, is the great similarity of the prevailing 
types on both continents. Notwithstanoing the immense 
extent of country embraced, the same stamp is everywhere 
exhibited. Generally, the same famiUes, frequently the same 
genera, represented by different species, are foimd. There 
are even a few sp«cies of terrestrial animals regarded as iden- 
tical on the continents of Europe and America ; but their 
supposed number is constantly diminished, as more accurate 
observations are made. The predominant types among the 
mammals are the bison, deer, ox, horse, hog, numerous rodents, 
especially squirrels, and hares, nearly all the insectivora, 
weasels, martens, wolves, foxes, wild cats, &c. On the other 
hand, there are no Edentata and no Quadrumana, with the 
exception of some monkeys on the two slopes of the Atlas. 
Among Birds, there is a multitude of cUmbers, passerine, 
gallinaceous, and many rapacious birds. Of ReptHes, there 
are Uzards and tortoises of small or medium size, serpents, 
and many batrachians, but no crocodiles. Of Fishes, there are 
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the trout family, the sturgeons, the pikes, i^e cod, and espe- 
ciaJly the great family of herrings and scomberoids, to which 
latter belong the mackerel and the tunny. All classes of the 
MoUusks are represented, as well as numerous Polyps, though 
the corals proper do not yet appear abundantly. 

On each of the two continents of Europe and America, 
there is a certain number of species which extend from one 
extreme of the temperate zone to the other. Such, for 
example, are the deer, the bison, the cougar, the flying squiiTel, 
numerous birds of prey, several tortoises, and the rattlesnake, 
in America. In Europe, the brown bear, wolf, swallow, and 
many birds of prey. Some species have a stiU wider range, 
like the ermine, which is foimd from Behring's Stl^aits to the 
Himalaya mountains, that is to say, from the coldest regions 
of the arctic zone to the southern confines of the temperate 
zone. It is the same with the musk-rat, which is found from 
the mouth of Mackenzie's River to Florida. The field-mouse 
has an equal range in Europe. Other species, on the contrary, 
are Hmited to one region.* 

In America, as in the Old World, the temperate fauna is 
further subdivided into several districts, which may be 
togarded as so 'many zoological provinces, in each of which 
there is a certain number of animals diflering from those iu 
the others, though very closely aUied. Temperate America 
presents us with a strilang example in this respect. We have, 
on the one hand : — 

1st. The fauna of the United States, properly so called, on 
this side of the Rocky Mountains. 

2nd. The fauna of Oregon and Califomia, beyond those 
mountains; 

Though there are some animals which traverse the chain of 
the Rocky mountains, and are found in the prairies of the 
Missouri as well as on the banks of the Columbia, as, for 

* The types which are peculiar to temperate America, and ore not 
found in Europe, are the opossum, several genera of Insectivora, 
amone them the shrew-mole {Scalop$ atmaticus)., and the star-nrae mole 
{CoHdjflura crystcUa), which rephioes tne Mygale of the Old World; 
several genera of rodents, especially the musk-rat. Among the types 
characteristic of America must also be reckoned the snapping-turtle 
among the tortoises; the Menbbranchus and Menopoma among the 
Salamanders ; the Gaipike and Amia among the fishes ; and finally 
among the Crustacea, the Limulus. Among the types which are 
wanting in temperate America, and which are found in Europe, may 
be cited the horse, the wild boor, and the true mouse. All the species 
of domestic mice which live in America have been brought from thA 
Old World. 
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example, the Rocky Mountain deer (AntUope furci/er), yet, if 
we regard the whole assemblage of animals, they are K>und to 
differ entirely. 

The faunas or zoological provinces of the Old World are : — 

1st. The fauna of Europe, which is very closely related to 
that of the United States proper. 

2nd. The fauna of Siberia, separated from the fauna of 
Europe by the Ural Mountains. 

3ra. The fauna of the great Asiatic table -land, which, from 
what is as yet known of it, appears to be (juite distinct. 

4th. The fauna of China and Japan, which is analogous to 
that of Europe in the birds, and to that of the United States 
in the reptiles, as it is also in the flora. 

Lastly, it is in the temperate zone of the northern hemisphere 
that we mevt with the most striking examples of those local 
fi&unas which have been mentioned above. Such, for example, 
is the fauna of the Caspian Sea, of the Steppes of Tartary, and 
of the Western prairies. 

The faunas of the southern temperate regions differ from 
those of the tropics as much as the northern temperate 
faunas do ; and, hke them also, may be distinguished into two 
provinces, the colder of which embraces ratagonia. But, 
besides differing from the tropical faunas, they are also quite 
dissimilar to each other on the different continents. Instead 
of that general resemblance, that family hkeness which we 
have noticed between all the faunas of tne temi)erate zone of 
the northern hemisphere, we And here the most complete 
contrasts. Each of the three continental peninsulas which 
jut out southerly into the ocean represents, in some sense, a 
separate world. The animals of South America, beyond the 
tropic of Capricorn, are, in all respects, different from those 
at the southern extremity of Africa. The hysenas, wild boars, 
and rhinoceroses of the Cape of Good Hope, have no ana- 
logues on the American continent ; and the difference is 
equally great between the birds, reptiles and fishes, insects 
and mollusks. 

New Holland, with its marsupial mammals, with which are 
associated insects and mollusks no less singular, furnishes a 
fauna still more pecuHar, and which does not approach those 
of any of the adjacent countries. 

III. Tropical Faunas. 
The tropical faunas are distinguished, on all the continents, 
by the immense variety of animals which they comprise, nojb 
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less than by the brilliancy of their coverings. All the principal 
types of animals are represented, and aU contain numerous 
genera and species. We need only refer to' the tribe of hum- 
ming-birds, which numbers not less tjian 300 species. But 
what is very important is, that here are concentrated the most 
perfect, and also the oddest types, of all the classes of the 
animal kingdom. The tropical region is the only one occu- 
pied by the Quadrumana, the herbivorous bats, the great 
pachydermata, such as the elephant, the hippopotamus, and 
the tapir, and the whole family of Edentata. Here, also, are 
found the largest of the cat tribe, the Hon and tiger. Among 
the Birds we may mention the parrots and toucans, as essen- 
tially tropical ; among the Reptiles, the largest crocodiles and 
gigantic tortoises ; and, finally, among the articulated animals 
an immense variety of the most beautiful insects. The marine 
animals, as a whole, are equally superior to those of other 
regions ; and the Polyps there display an activity of which 
the other zones present no example. Whole groups of islands 
are covered with coral reefs formed by those httle animals. 

The variety of the tropical fauna is further enriched by 
the circumstance that each continent furnishes new and pecu- 
liar forms. Sometimes whole types are hmited to one conti- 
nent) as the sloth, the toucans, and the humming-birds to 
America, the giraffe and hippopotamus to Afiica ; and, again, 
animals of the same group nave different characteristics, 
according as they are found on* different continents. Thus, 
the monkeys of America have flat and widely separated nos- 
trils, thirty-six teeth, and generally a long, preliensile taiL 
The monkeys of the Old World, on the contrary, have nostrils 
close together, only thirty-two teeth, and not one of them 
has a prehensile tail 

But these differences, however important they may appear 
at first glance, are subordinate to more importaiit characters, 
which cstabUsh a certain general affinity between all the faunas 
of the tropics. Such, for example, is the fact that the 
quadrumana are limited, on all the continents, to the warmest 
regions, and never, or but rarely,'penetrate into the temperate 
zone. This distribution is a natural consequence of the dis- 
tribution of the palms ; for as these trees, which constitute 
the ruling feature of the flora of the tropics, furnish to a 
great extent, the food of the monkeys on the two continents, 
vki have only to trace the limits of the extent of the palms to 
have a pretty accurate indication of the tropical &una8 on all 
three continents. 
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Several well-marked faunas may be distingaished in the 
tropical part of the American continent, nam-elj : — 

1. The fauna of Brazil, characterized by its gigantic reptiles, 
its monkeys, its edentata, its tapir, its humming-birds, and 
its astonishing variety of insects. 

2. The fauna of the western slope of the Andes, comprising 
ChiU and Peru ; and distinguished by its llamas, vicunas, and 
birds, which differ A*om those of the basin of the Amazon, as 
also do the insects and mollusks. 

3. The fauna of the Antilles and the Gulf of Mexico. This 
is especially characterized by its marine animalpt, among 
which the manatee is particularly remarkable ; an ind&nite 
variety of smgular fishes ; also MoUusks, and Hadiata of pecu- 
liar species. 

The limits of the faima of Central America cannot yet be 
Well defined, from want of sufficient knowledge of the aniniftk 
which inhabit those regions. 

The tropical zone of Africa is distinguished by a striking 
imiformity in the distribution of the animals^ which corre- 
sponds to the imiformity of the structure and contour of that 
continent. Its most characteristic species are spread over the 
whole extent of the tropics : thus, the giraffe is met with 
from Upper Egypt to the Cape of Good Hope ; the hippo- 
potamus is found at the same time in the t^ile, the Niger, and 
Orange River. This wide range is the more significant as it 
also relates to herbivorous animals, and thus supposes condi- 
tions of vegetation very similar, over wide countries. Some 
forms are, nevertheless, circumscribed within narrow districts ; 
and there are marked differences between the animals of the 
eastern and western shores. Among the remarkable species 
of the African torrid regions are the baboons, the Aincan 
elephant, the crocodile of the Nile, a vast number of ante- 
lopes, and especially two species of Ourang-outang, the chim- 
panz6e, and the engeena, a large and remarkable animal 
recently described by Drs. Savage and Wyman. The fishes of 
the Nile have a tropical character, as weU as the animals of 
Arabia, which are more allied to those of Africa than to those 
of Asia. 

The tropical fauna of Asia, comprising the two peninsulas 
of India and the isles of Sunda, is not less marked. It is the 
country of the gibbons, the red ourang, the royal tiger, the 
gavial, and a multitude of peculiar birds. Here, aJso, are 
found those curious spiny fishes, whose intricate gills sug- 
— ated the name Labyrinthici, by which they are known. 
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Fishes with tufted gills are more numerous here than in other 
seas. The insects and mollusks are no less strongly charao- 
ierized. Among others is the nautilus, the only Uving repre- 
sentative of the great family of large chambered-shells, which 
prevailed so extensively over other types in former geologic*! 
fges. 

The large island of Madagascar has its pecuHar fauna, 
characterized by its makis and its curious rodents. Poly- 
nesia, exclusive of New Holland, furnishes a number of 
very curious animals, which are not found on the Asiatic 
continent : such are the herbivorous bats and the flying 
Maki. 

Conclusions. 

From the survey we have thus made of the distribution of 
the animal kingdom, it follows— 

1st. Each grand division of the globe has animals which 
are either wholly or for the most part peculiar to it. These 
groups of animals constitute the munas of different regions. 

2nd. The diversity of faunas is not in proportion to the 
distance which separates them. Very similar faunas are 
found at great distances apart; as, for example, the fauna 
of Europe and that of the United States, which yet are 
separated by a wide ocean. Others, on the contrary, differ 
considerably, though at coibparatively short distances, as 
the fauna of the Es^t Indies and the Sunda Islands, and that 
of New Holland, or the fauna of Labrador and that of New 
England. 

3rd. There is a direct relation between the richness of a 
£Ei\ma and the cHmate. The tropical faunas contain a iniich 
larger number of more perfect animals than those of the 
temperate and polar regions. 

4th. There is a no less striking relation between the fauna 
and flora, the limit of the former being oftentimes deter- 
mined, so far as terrestrial animals are concerned, by the 
Extent of the latter. 

Animals are endowed with instincts and facihties corre- 
sponding to the physical character of the countries they 
inhabit, and which would be of no ^service to them under 
other circumstances. The monkey,*which is a fingivorous 
animal, is organized for living on the trees from which he 
obtains his food. The reindeer, on the contrary, whose food 
consists of Hchens, lives in cold regions. The latter would be 
quite out of place in the torrid zone, and ^'^ ib\ot^«^ ^^-v^^ 
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perish with hunger in the polar regions. Animals which 
store up provisions are all pecuUar to temperate or cold 
chmates. Their instincts would be uncalled for in tropical 
regions, where the vegetation presents the herbivora with an 
abundant supply of food at all times. 

However intimately allied the climate of a coimtry may be 
to the pecuUar character of its fauna, we are not to conclude 
that the one is the consequence of the other. The differences 
which are observed between the animals of different faunas 
are no more to be ascribed to the influences of climate than 
their organization is to the influence of the phvsical forces of 
nature. K it were so, we should necessarily find all animals 
precisely similar when placed under the same circumstances. 
We shall find, by the study of the different groups in detail, 
that certain species, though very nearly aUke, are neverthe- 
less distinct in two different faunas. Between the animals of 
the temperate zone of Europe, and those of the United 
States, there is similarity, but not identity ; and the pai*ticu- 
lars in which they differ, though apparently trifling, are yet 
perfectly constant. 

Neither the distribujion of animals, therefore, anymore 
than their organization, can be the effect of extemaJ influ- 
ences. We must, on the contrary, see in it the reaUzation of 
a plan wisely designed, the work of a Supreme Intelligence, 
who created, at the beginmng, each species of animal at the 
place, and for the place, which it inhabits. To each species 
has been assigned a limit, which it has no disposition to over- 
pass so long as it remains in a wild state. Only those animals 
which have been subjected to the yoke of man, or whose sub- 
sistence is dependent on man's social habits, are exceptions 
to this rule. 

As the human race has extended over the surface of the 
earth, man has nore or less modified the animal population 
of different regions, either by exterminating certain species, 
or by introducing others with which he desires to be more 
intimately associated, — the domestic animals. Thus, the dog. 
is found wherever we know of the presence of man ; the 
horse, originally from Asia, was introduced into America by 
the Spaniards, where it has thrived so well that it is found 
wild, in innumerable hefds, over the Pampas of South Ame- 
rica and the prairies of the West. In like manner the 
domestic ox became wild in South America. Many less wel- 
come animals have followed man in his peregrinations ; as, 
for example, the rat and the mouse, as wefi as a multitude of 
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insects, such as the house-fly, the cockroach, and others which 
are attached to certain species of plants, as the white butter- 
fly, the Hessian-fly, &c. The honey-bee has also been im- 
ported from Europe. 

Among the species which have disappeared, under the 
influence of man, we may mention the Dodo, a peculiar species 
of bird which once inhabited the Mauritius, some remains of 
which are preserved in the British and Ashmolean Museums ; 
a large cetacean of the north {Rytina Stelleri), which formerly 
inhabited the coasts of Behring's Straits, and which has not 
been seen since 1768. According to all appearances, we must 
also reckon -among these the great stag, the skeleton and 
horns of which have been found buried in the peat-bogs of 
Ireland. There are also many species of animals whose 
numbers are daily diminishing, and whose extinction may be 
foreseen, as the Canada deer ( Wapiti), the Ibex of the Alps, 
the Liimmergeyer, the bison, the beaver, the wild turkey, &c. 

Other causes may also contribute towards dispersing 
animals beyond their natural Umits. Thus, the sea-weeds 
are carried about by marine currents, and are frequently met 
with far from shore, thronged with little crustaceans, which 
are in this manner transported to great distances from the 

Slace of their birth. The drift-wood which the Gulf stream 
oats from the Gulf of Mexico even to the western shores of 
Europe, is frequently perforated by the larvae of insects, and 
may probably serve as depositories for the eggs of fishes, 
Crustacea, and mollusks. It is possible also that aquatic 
birds may contribute in some measure to the diffusion of 
some species of fishes and mollusks, either by the eggs be- 
coming attached to their feet, or by means of those which 
they evacuate undigested, after having transported them to 
considerable distances. Still, all these circumstances exercise 
but a very feeble influence upon the distribution of species 
in general, and each country, none the less, preserves its 
peculiar physiognomy, so far as its animals are concerned. 

The laws of distribution are not hmited to the actual 
creation only ; they have also ruled the creations of former 
geological epochs, and the fossil species have lived and died, 
most of them, in the spot where their remains are foimd. 

Even man, although a cosmopoHte, is subject, in a certain 
sense, to this law of hmitation. While he is everywhere the 
one identical species, yet several races, marked by certain 
pecuHarities of features, are recognized, such as the Caucasian, 
Mongohan, and African races. And it is not a littl<i x<sa>a:^«c« 
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able, that the abiding places of these several races correspond 
very nearly with some of the great zoological regions. Thus we 
have a northern race, comprising the Samoiedes in Asia, the 
Laplanders in Europe, and the ]£quimaux in America, corre- 
sponding to the arctic fatma^ and, hke it, identical on the 
three continents, having for its southern limit the region of 
trees. In Africa, we have the Hottentot and Negto races, in 
the south and central portions respectively, while the people 
of northern Africa are allied to their neighbours in Europe, 
iust as we have seen to be the case with the zoological fauna 
in general The inhabitants of New Holland, like its animals, 
are the most grotesque and uncouth of all races. ' 

The same arrangement holds good elsewhere, though not 
always in so remarkable a degree. In America, especially, 
while the aboriginal race is as well distinguished from other 
races as is its flora, the minor divisions are not so decided. 
Indeed, the facilities, or sometimes we might rather say 
necessities, arising from the varied supplies of animal and 
tegetable food in the several regions, might be expected to 
involve, with his corresponding customs and modes of life, a 
difference in the physical constitution of man, which woiild 
contribute to augment any primeval differences. It could 
iiot, indeed, be expected that a people constantly subjected 
to cold, like the people of the North, and living ahnost ex- 
clusively on fish, which they cannot obtain without great toil 
and peril, should present the same characteristics, either 
bodily or mental, as those who idly regale on the spontaneous 
bounties of tropical vegetation. 
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CHAPTER XVIII. 



MAP VII. 

Productivb Industry and* Commerce op the different 
Countries of the Globe. 

Oriijin and Infltience of Commerce, 

The origin of commerce is coeval with the first dawn of 
civilization ; the moment that individuals ceased to supply 
themselves directly with the various articles and accommoda- 
tions they made use of, that moment must a commercial 
intercourse have begun to grow up amongst them. For it is 
only by exchanging that portion of the produce raised by 
ourselves which exceeds our own consumption, for portions 
of the surplus produce raised by othera, that the division of 
employments can be introduced, or that diflferent individuals 
can apply themselves in preference to different pursuits. 

Not only, however, does commerce enable the inhabitants 
of the same village or parish to combine their separate efforts 
to accomplish some common object, but it also enables those 
of different provinces and kingdoms to apply themselves in 
an especial manner to those callings for the successful prose- 
cution of which the district or country which they occupy 
gives them some peculiar advantage. This territorial division 
of labour has contributed more, perhaps, than anything else to 
increase the wealth and accelerate the civilization of mankind. 
Were it not for it, we should be destitute of a vast niimber of 
the necessaries, comforts, and enjoyments which we now pos- 
sess ; while the price of the few that would remain would, in 
most instances, be very greatly increased. But whatever 
advantages may be derived, — and it is hardly possible to 
exaggerate either their magnitude or importance, — from 
availing ourselves of the peculiar capacities of production 
enjoyea by others, are wholly to be ascribed to commerce as 
their real source of origin. As these advantages have been 
pointed out by some of the best of our writers, we shall here 
make the following extracts from their works. 

*' With the benefit of commerce, or a ready exchange of commo- 
dities, every individual is enabled to avail himself to the utmost ot the 
peculiar advantage of his place ; to work on the peculiar materlala ^tK 
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which nature has furnished him ; to humour his genius or disposition, 
and betake himself to the task in which he is peculiarly qualified to 
succeed. The inhabitant of the mountain m&j betake mmself to the 
culture of his woods and the manufacture of his timber ; the owner of 
pasture lands may betake himself to the care of his herds ; the owner 
of the clay-pit to the manufacture of his pottery ; and the husbandman 
to the culture of his fields, or the rearing of his cattle. And any one 
commodity, however it may form but a small part in the accommoda- 
tions of human life, may, under the f^pility of commerce, find a market 
in which it may be exchanged for what will procure any other part, or 
the whole ; so that the owner of the clay-pit, or the industrious potter, 
without producing any one article immediately fit to supply his own 
necessities, may obtain possession of all that he wants. Ano commerce, 
in which it appears that commodities are merely exchanged, and • 
nothing produced, is nevertheless, in its effects, very productive, 
because it ministers a facility and an encouragement to every artist in 
multiplying the productions of his own art ; thus adding greathr to 
the mass of wealth in the world, in being the occasion that much is 
produced." ♦ 

** The commerce of one country with another is, in fact, merely aH 
extension of that division of labour bv which so many benents are con- 
ferred upon the human race. As the same countiy is rendered the' 
richer by the trade of one province with another ; as its labour becomes 
thus inmiitely more divided and more productive than it could other- 
wise have been ; and as the mutual supply to each other of all the 
accommodations which one province has, and another wants, multiplies 
the accommodations of the whole, and the country becomes thus in a 
wonderful degree more opulent and happy ; the same beautiful train of 
consequences is observable in the world at large, — that great empire, 
of which the different kingdoms and tribes of men may be regarded as 
the provinces. In this magnificent empire, too, one province is favour- 
able to the production of one species of accommodation, and another 
province to another ; by their mutual intercourse they are enabled to 
sort and distribute their labour, as most peculiarly suits the genius of 
each particular spot. The labour of the human race thus becomes 
much more productive, and every species of accommodation is afforded 
in much greater abundance. The same number of labourers whose 
efforts might have been expended in producing a very insignificant 
quantity of home-made luxuries, may thus in Great Britain produce a 
quantity of articles for exportation, accommodated to the wants of 
other places, and peculiarly suited to the genius of Britain, to furnish 
which will purchase for her an accumulation of the luxuries of every 
quarter of the globe. There is not a greater proportion of her popu- 
lation employed in administering to her luxuries, in consequence of 
her commerce, there is probably a good deal less, but their labour is 
infinitely more productive ; the portion of commodities which the 
people of Great Britain acquire by means of the same labour is vastly 
greater." f 

Mr. Hume has beautifully illustrated the powerful and 

• Ferpison's * Principles of Moral Science.' 
t Mills's * Commerce Defended.' 
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salutary influence of that spirit of industry and enterprize 
resulting from the eager prosecution of commerce ana the 

arts. 

" Men," says he, " are then kept in perpetual occupation, and enjoy 
as their re>yard the occupation itself, as well as those pleasures whicn 
are the fruits of their labour. The mind acquires new vigour ; enlarges 
its powers and faculties ; and, by an assiduity in honest industry', both 
satisfies its natural appetites and prevents the growth of unnatural 
ones, which commonly spring up when nourished with ease and idle- 
ness. Banish those arts from society, you deprive men both of action 
and of pleasure ; and leaving nothing but indolence in their place, you 
even destroy the relish of indolence, which never is agreeable but when 
it succeeds to labour, and recruits the spirits, exhausted by too much 
application and fatigue. 

*' Another advantage of industry and of refinements in the mechanical 
arts is, that they commonly produce some refinements in the liberal, nor 
can the one be carried to perfection without being accompanied in some 
degree with the other. The same age which produces great philoso- 
phers and politicians, renowned generals and poets, usually abounds ^ 
with skilful weavers and ship-carpenters. We cannot reasonably 
expect that a piece of woollen cloth will be wrought to perfection in a 
nation which is ignorant of astronomy, or where ethics are neglected. 
The spirit of the age affects all the arts, and the minds of men, being 
once roused from their lethargy, and put into fermentation, turn them- 
selves on all sides, and carry improvements into every art and science. 
Profound ignorance is totally banished, and men enjoy the privilege of 
rational creatures, to think as well as to act, to cultivate the pleasures 
of the mind as well as those of the body. 

*'' The more these refined arts advance, the more sociable do men 
become ; nor is it possible that when enriched with science, and pos- 
sessed of a fund of conversation, they should be contented to remain in 
solitude, or live with their fellow-citizens in that distant manner which 
is peculiar to ignorant and barbarous nations. They fiock into cities, 
love to receive and communicate knowledge, to show their wit or their 
breeding, their taste in conversation or living, in clothes or furniture. 
Curiosity allures the wise, vanity the foolish, and pleasure both. Par- 
ticular clubs and societies are everywhere formed, both sexes meet in 
an easy and sociable manner, and the tempers of men, as well as their 
behaviour, refine apace. So that beside the improvements they receive 
from knowledge and the liberal arts, it is impossible but they must feel 
an increase of humanity from the very habit of conversing together, 
and contributing to each others pleasure and entertainment. Thus 
industry, knowl^ge, and humanity, are linked together by an indis- 
soluble chain, and are found from experience, as well as reason, to be 
peculiar to the more polished, and what are commonly denominated 
tlie more luxurious, ages." * 

** There is one opinion that universally prevailed among the ancients, 
which conveys a more striking idea of the small progress they had 
made in the knowledge of the habitable globe than can be derived from 
any detail of their <Uscoverie8. They supposed the earth to be divided 
into five regions, which they distinguished by the name of zones. Two 
* Essay on ' Refinement in. the IkxU. 
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of these, which were nearest to the poles, they termed frigid sones, 
and believed that the extreme cold which reigned perpetually there 
rendered them uninhabitable. Another, seat^ under the line, and 
extending on either side towards the tropics, they called the torrid 
sone, and imagined it to be so bturnt up with unremitting heat as to be 
equally destitute of inhabitants. On the two other zones, which occu- 
pied the remainder of the earth, they bestowed the appellation of tem- 
perate, and taught that these, being the only regions in which life could 
subsist, were allotted to man for hu habitation. This wild opinion was 
not a conceit of the uninformed vulgar, or a fknciful fiction of the 
poets, but a system adopted by the most enlightened philosophers, the 
most accurate historians and geographers in Greece and Rome. Ac- 
cording to this theory, a vast portion of the habitable earth was pro- 
nounced to be unfit for sustaining the human species. Those fertile 
and populous re^ons within the torrid zone which are now' known not 
onl V to jield their own inhabitants the necessaries and comforts of life 
With most luxuriant profusion, but to communicate their superfluous 
Stores to the rest of the world, were supposed to be the mansion of 
perpetual sterility and desolation. As all the parts of the globe with 
which the ancients were acquainted lay within the northern temperate 
ione, their opinion that the other temperate zone was filled with inha> 
bitants was founded on reasoning and conjecture, not on disooveiy. 
They even believed that, by the intolerable heat of the torrid zone^ 
fcuch an insuperable barrier was placed between the two temperate 
regions of the earth as would prevent for ever any intercourse between 
their respective inhabitants. Thus this extravagant tlieory not only 
proves that the ancients were unacquainted with the tiue state of the 
globe, but it tended to' render their ignorance perpetual, by repre- 
senting all attempts towards opening a communication with the remote 
regions of the earth as utterly impracticable." * 

Industry. — ^As the productive industry of a country depends 
chiefl)r upon physical causes, and since Europe possesses 
these in a degree better suited to rouse and stimulate human 
energy than any other of the great continents, its inhabitants 
are therefore more variously and extensively employed ; whe- 
ther pastoral, agricultural, manufacturiug, or commercial, their 
industry is unrivalled. Not only does Europe manufacture 
its own raw produce, but also that of almost everv other 
region of the globe ; it sends out the most useful faorics in 
Buch profusion, and at so cheap a rate, as to place them within 
the reach of almost every class of society ; the young nations 
that have issued from its own bosom are thus clothed with 
cheaper and better articles than they could possibly manufac- 
ture from their own raw material 

The breeding of cattle and sheep forms an important branch 
of rural industry in the British isles ; of cattle alone m the 
Netherlands and Russia ; and of sheep and goats in the 
mountainous districts of Europe. 

* Robertson's * History of America.' 
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Agriculture is carried to great perfection in the east of 
England, and in Scotland, the Netherlands, Germany, and the 
nortnem parts of France and Italy. Though not so advanced 
in Russia, Hungary, andi Poland, yet, from the extreme rich- 
ness of the soil, these countries are the granaries of Europe. 
Husbandry is pursued with great vigour in Great Britain, the 
Netherlands, Switzerland, Germany, the northern parts of 
Italy, and in Denmark and Sweden. 

The cultivation of the finer fruits belongs to the temperate 
districts of France and Germany, but only in the southern 
parts of Europe can they be reared to perfection. The wine- 
crape is plentiful in France, Spain, Portugal, Italy, southern 
Germanv, Hungary, and the Turkish empire. The finest wines 
are produced in the neighbourhood of Tokay, in Hungary, 
upon the chalk hills of Champagne, the gold hills of Burgundy, 
the banks of the Rhine and Rhone, and in Spain and the Two 
SiciUes. 

The cultivation of the olive, and the rearing of silkworms, 
are extensively carried on in Italy, the former in the Neapo- 
litan territorv, the latter in Lombardy. 

Fishing affords occupation to numbers of the inhabitants 
of the coast nations, who take herrings, tunnies, anchovies^ 
mackerel, and various species of fish, from the surrounding 
seas. Mining is conducted with great skill and perseverance 
in England, Sweden, Germany, and Hungary. . 

Manufactures have risen to an unparaUeled height in Great 
Britain, the Netherlands, France, Germany, and Switzerland. 
The best woollen and cotton fabrics are made in England, 
France, and Saxony ; linen in Ireland and Germany ; lace in 
the Netherlands, and silks in France ; leather in T^irkey and 
Russia ; china in Germany ; earthenware and china in Eng- 
land and France ; glass in Bohemia and England ; millinery in 
France ; and jewellery work in France, Germany, England, 
and Switzerland. 

Commerce, — At do period of the world's history has com- 
merce been on so extensive a scale as at this moment. Eu- 
ropean vessels are now found in every port, from the neigh- 
bourhood of the icy poles to the scorcting climes of the torrid 
zone, whilst internal communication is carried on by means 
of well-constructed high-roads, canals, and railways, with a 
vigour hitherto unknown. 

The nations most distinguished for commerce are Great 
Britain, France, Holland, Denmark, Sweden, Russia, and the 
United States. No nation, however, can in this res'fiftR^ V«k 
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compared with Great Britain, whose insular position and 
internal resources have enabled her to outrival all continental 
nations : her fleets are in every sea, and her colonies in every 
region of the earth. This extensive ^mmerce has obtained 
for her an unparalleled degree of maritime greatness ; and the 
courage and daiing with which British seamen have at all 
times maintained their superiority, cause the British flag to 
be respected by all nations, and to float triumphant upon 
every sea. 

Trade Boutes, 

Map 7 exhibits the tracks usually taken by ships across 
tHe Pacific, Indian, and Atlantic Oceans, in their voyages 
to and from the respective localities of commerce, and luso 
the ^ overland route," as it is called, to India. The causes 
which combine to produce a difference in the direction of 
outward and homeward tracks are the influences of particular 
winds and currents. It is the business of the skilful seaman 
of the present day not only to know where prevailing winds 
and currents are to be met with, but also to turn them to thd 
best advantage in prosecuting his voyage. On this subject 
Captain Basil Hall remarks, — " It is one of the chief points of 
a seaman's duty to know where to find a fair wind, and where 
to fall in with a favourable current. If we take a globe and 
trace on it the shortest route by sea to India, and then fancy 
that such must be the best course to follow, we shall be very 
much mistaken. And yet this is very much what our an- 
cestors did, till time, and repeated trials, nnd multitudinous 
failures, gradually taught them where to seek for winds, aod 
how to profit by them when found. According to this 
* rule-of-thumb' sailing, a ship had only to steer from England 
to Madeira, pass the Canaries and Cape de Verdes, and then 
to make a direct course to the Cape, and thence to India. On 
trial, however, this experiment always failed, for on getting 
near the equator a series of calms aud squalls put a stop to 
this rectilinear scheme, and the mariners of old were then 
forced to toil along the coast of Africa, or were driven towards 
that of the Brazils, and very often they came back in utter 
hopelessness." 

Directions for the navigation of the different seas and 
oceans are now given in such works as Norie's " Sailing 
Directions," Horsburgh's " East Indian Sailing Directory," 
&c., &c. 

It may be necessary here to remark what is meant by the 
direction of the winds, waves, and currents, &c. 
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The direction of the wind is named according to the point 
from which it blows. 

The direction of the waves, swell, or sea, is named according 
to the point /rom which they proceed. 

The direction of the current is named according to the point 
to which it is nmning. 

The course steered by a ship signifies her course by com- 
pass or magnetic bearing. 

All the bearings are by compass. 



CHIEF PRODUCTIONS OF THE EARTH AND THE COUNTRIES WHERE 
THEY ARE PRODUCED. 



mgal. 



.•-Syria, Tripoli. Durbary, Spain, Por* 



.^'oM.— Socotra, Arabia, Barbadoes, Soatb 

AfrirR. 
AtUtiiet. — lamaioi. 

Amttkyat.- Bresil. Siberia, Ceylon, Turlce»tnii. 
^rroiv-roo<.— South Annerica, Eaai and West 

Indies, South bealslnnds. 
JIaWcy.— Between Intitude 89^ and AflO Ea*tem 

Ueinis< here, British Ameiira, wnd Austmlia. 
Brtndfnut.-~Vo\yiM»Sm, East Indies. 
Cocoa.— West Indies. Snnth America. 
CrfMiA.— East and West lnd-«B. 
CAm/mm/<.— Spnio, Italy. Cors-cN, Tmlcey. 
Cinnamon. — Ceylon, Cochin Chtnv 
Cifron— Madeira, Polynesia. 
Clov*». — Molucca UlHods. 
Coal.— Brit'on, Belgium, United States, Atts< 

traiiM, Ilindostan, China. 
ObcAfMaf.- Mexico, West India Islnnds. 
Oocoa.miif.— Ceylon. Muldire Is'Mndu, Slam, 

Brasil, Benxal, Foiyn««iR, Africa. 
CMRe.— Arabia, JaTa. Weu Indies, Braiil, Mau- 

ritins. 
Com»«r.— Britain, Sweden, Siberia, Persia, 

Jupan, Chiii. 
Cert.— France, Sp4in, Portugnl, Itair, Rnrbary. 
Coifoif.— Grows oatumllT in Asia, Africa, and 

America; it is culiivaied in the United 

States, and some parts of Europe. 
Currantt. — Ionian Islnnds and Urrece. 
Dufet.— Egyut, Barbary, Arabia, Persia. 
XNomond.— Bnisii. Borneo, India, Ural Moun- 
tains. 
£6oi».v —Mauritius, Madagancar, Ceylon. 
S>neraM.— Peru. 
Fitff — Turlcey. Greece, France, Spain, Italy, 

North Airica. 
Ftox.— Russia, EffTpt, Ireland, Netherlands, 

New SoaUi Wales. 
Far*.— North America. Russia, United Stntes. 
Oain^e.— Siam, Cambodia. 
OoU.— AtutraiiR* California. Mesico, Sonth 

Amarlca, Russia, India, Afilca, Hungary, 

Sazuntr. 
Hemp.-Jiussia, Italy, Philippine Islands. 

Brasii, Britain, Egypt, North America. 
/mi«^.— Rasi and West Indies, Guinea. 
IpetaeuanU: — Bmtil, Sonth Amt-rica. 
iroM.— Most countries, more |>articularly Britain 

andS«>edcn. 
/vory.— Africa, East Indies 
JLearf.—Biiiain, United Stater, Germany, Spiiin, 

Siberia, Armenia. 
CeiNM.— Syria. Persia, Gieete, luly, Spain, 

Portugal, A sores. 



Vact.— East and We»t Indies. 
3/aAflfany.— We>t Indieti, Central America. 
Maize, or /ad'aa com. — America,fin.m Canada 

to La Plata, South Europe, Central Africa. 

Australia 
Mojrftf Siu'ar'.— Camtda. 
Mat A'*.— July, tireece, Egypt, Siberia. Brilaliit 

France, Plnnders. 
jr-/oN.— Sotith Evoite. Sotiih Asia. PolTOesia. 
Jtfercwry.— Spain, Italy, Pein. China, Tibet. 
Jftttcl.— Germanr, Pnland, India, Airica. 
Mlolnvta. — West Indies, Mauritius. 
Morocco.— Levanto Barbary, Spnin, Flamlers. 
Jf«/6erryoiid8>Uetroniu.— South Europe. South 

A»ia. 
■^Mfmcf —Moluccas, Sumatra, Pen«n|f, Borneo. 
Oa<s —Chieflv i;ri>wn in Uiitudes nortli of Pnris, 

though cultivated in Bengal a* low as the SAtti ■ 

d»gre«. 
Oliiw —Syria, Greece, Africa, Spain, Italy, 

Bmiil, the Ionian Islands. 
Opal.— liuncnry. Bast Indies. 
OraagM.— Ilie A sores, Spain, Portugal. Chiaat 

Italy. MalU, Polynesia. 
Palmoii.— Western Africa. Fernando V*, 

Braril, Hindoostan. 
PrpfMr — East and West India Islands, FrcDcfa 

Guiana. 
Pla«-"pplf.— Mexico, West Indies. HindoooUn. 

Polynesia. 
Plantain or Atnano.— Tropical America (espe- 

cinily in Mexico), Polrnesia, East Ind'cs. 
Ptatiwa. - Spain, Astatic Rursia. South America. 
I'omeicranatt. — Persia, South Europe. Tropical 

Asia, West Indies. 
Prare*.- South Kranor. 
Rauiiit —Smyrna, Valencia, Malaga. Italy. 
A/ce.— India, China, West Indies, United States, 

Italv. Africa. 
AmAv.— Are, South America, SiberU, Egypt, 

Ceylon, China. 
Rye.—lhe Bnadcom of Germany and Russia. 
Sago - East Indies. 

Sav/>lifre.— Ara. Bohemia. Saxontr, Prance. 
.Stfrer.— Mexico, Perti,H angary ,SaKony, Asiatle 

Russia. 
Spoiu^e —Found upon the Rocks of the Mrdi- 

terranean and Red Sea. 
Sa/ror-roae.— 'I'ropical Amerlcn. Fast and west 

Indies, Sicily. Canary Ulands, PolyneUn, 

AfrXH, Brsxtf. 
Sugar from Bett-root.—Vtnnc; Belgium, Ger* 

munv, PrusRiH, Kuss'a. 
Tamorlttdi.— Enst nnd West Indies, Amb'a» 

Kgrpt. Cuka, Brasil. 
rofioca. —South America, Weil \^iA(Mk. 
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1W.— China, JapMl, Awmbi. 

lYn.— ^Cornwall, Dcron, Uallelii, En-febirg* 

Mountain* in8«xonj. Bohemia, MalaT, China, 

I«Und of Banc* in Kaat Indi««, 0«lete«. 
IVAaceo.— Tropical America. United 8iftic«,Tur> 

ke?, Ara, PruMia Pranc**, Aiivlralia. 
IVmmi.— South Aotericn. India, Egypt, Siheria, 

H-xiro. 
TWrf koiM.— Nithapore, in Persia. 
Tint —South Europe. Canary Ulandi, Africa, 

North America to latitude 4ffi Hra/il. 
W\tat —We are in total ignorance where th'a 

important CTNin waa tm, cultiTated ; some 

auppoee in Northern Africa. It is raised in 



•Inost emy vmrt of the tmnperato leoes. 
Little Is itrown berond latitude 5-0 in Earopew 
but on the Alps it ripens at a height of iJSM 
fe»t Htove ihe level of ibe s> a. 

Hrrti«<.—Por«- Province of Upper Donro, in 
Portugal. SA«rry— Xeres, near Ciadis, in 
Spain. I'loref— Bordeaux, in Fianre. C*aia« 
pagmt—Vrum a p'ovim-e in Pmnre oi (be 
same name. Bmr^widf-'Dm: MaHeira— 
Prom I he Madeira Islands. Jfa/men— INito. 
TnurfA- From ihe Is-and of Tmeridb. 
Jfar«afa— SioilT. Cspe— Prom South Africa. 

Fam- Africa, South America, Polynesia, Aus* 
tralia. 



ARTICLES IMPORTED INTO THE BRITISH ISLANDS FROM OTHER 
COUNTRIES. 



Europe. 

Mtuta. — ^TlmVer, deals, tallow, earn, hemp, 

flax. Airs, 'ioaeid. hides, leather, pitch, tar, 

wax, fvatl<ers pearl aahe«. 
Snwdtn aa/f Norwm§ —Timber, deals, iron, pitch, 

t^, lurpeniinv, reshi, oak-bark, juniper- 

berrips,and fl»h. 
flfennaay — Wli*«t in large quantities from 

OHnisic; he., p, flax, wool, bark, amber, 

Rhenish «inea, nops. toys, ftc. 
DniaMrJk — lioiis. rape-seed, flah, and fi^theis. 
Holland nnd Bslfinm.— Butler, rh«e»e, spiiits, 

flower* roots, madder, hopa, laee and linen, 

c lot-kft. tnjs, Ao. 
^•aee.— Win^ hrandy. fruits,s{lksand gloves, 

perMimery, triokpts, and fancy articles. 
Sr'o/a.— Wine, flrult^, olive oil, cork, wool. 
Pnrtugat.—^iam. fniiU. rork. 
ife/y.— Raw an<i mNnufaciured silks, fruits, 

olivpoil,stiHW plait, rh«>eaA. macraroni, v«r- 

m'cellt, sulphur, jiuinice-nlone, marble. 
Gre^e.— Kaw siik, drifd fniit-. 
Turkey. — Leather, raw »ilks, figs. 

Asia. 

Hfar/oo</an.— Silk, sugar, coffee, r«PP«i'* indigo, 

rl< >. lar dye, salmetre, ))ieciouH stones. 
Biman Empire.— Te^s , timbei, rire, indigo, 

gums, drugs, palm sugar, cotton goods, silk, 

VHrniKh. 
CShi' a.— Ti>a, silk, ootton goods, porcelain, 

lacqutfn^ wnre. gums paper, drugs. 
Japan —Silk and ctitton uood*. drugs, spices, 

varni^h, |>or<!elain, rice, ct>dar. 
Pert^M.— Silks, rnrp ts, ration goods, shawls, 

•tuff>, sugar, rice, dried fruits, leather, drugs, 

tobacco. 
.ifroAtn.— Coffee, aloes, gunos, myrrh, frankin* 

crnsp, rerfuuie*, druir>. 
Turkey in /f«la.— Cuffee, carpets, silks, (Vults, 

drug-, ooiiim. 
Siberia. Purs ardminemls. 
Kamitckntka. — Purs and dried fiith. 
Atiatic /•(avde.— Cinnamon, cloves, nutmegs, 

pepper, ginger, sago, camphor. 



Africa. 

jra«r/<tefl.-Pa1m oil, teak thnber, aloes, dye> 
wood*, ostrich feathers, ivory, gold, sugar. 

Jfor ero.— Lentl<er.goat-*kiiw, gums, fniMs. 

Algiere and Trj/iett;— Ostrich feaihe.<^ data, 
wax. wool. 

Hyypt.— Cotton, indieo, drags, flruits, riee. 

Madeira tstande — Wine, rruits. 

Canary Ztloadfc-Wine, fhiits. silk, barilla. 

North America. 

Caitoila.— Timber, com, pot and pearl-stbMi 

furs. 
^et«>,/bim<//and.— Cod-fl«h. 
Nova Scofia.— Timber, dried fish, plaster el 

Paris. 
JSradson'f Bay. and (Mmnbia tUvtr.—'Paiu 
United SlaUe t— 

Northern State*.— Timber, fish, beef, potk, 

pot and pearl- at'hes. 
Middle SUtUe — Wheat, flour; and, from 

Mart land, lohaccn. 
S'-utkem S(a/e«.— Cotton, tobacco, rice. 
JIfexIco.— Silver and gold. 

South Ahi:bica. 

Cararcof.— Cocoa, coffee, indigo, tobacco. 
Guinna. — Sugar, rum, cotton, coffee, tobaceo^ 

indigo, cayenne pepper. 
BrasiJ.--Coiton, sugar, coffee, tobacco, dye- 

iko. dt; drup friim the uorthem provinres; 

gold and diHmonds from the midde; andL 

wheat, hides, and tallow, from the so<ithern. 
Baeno* 4yre«.— Gold and silver, hides, bpef, and 

tHil.W. 

rem.— Silver and gold. 

CAi i.— Silver, gold, and copper, frcm the 

northern vruvlnces; wheat, and hemp, froin 

the southern 
Ifett /n<fie«— Sugar, coffee, rum, molasses, 

cotton, pimento, gineer, logwood, maooganyt 

cocoa, cochineal, cigars. 
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CHAPTER XIX. 



MAP Vlll. 

Physical Features of tes: BRmsg Islands. 

The British Islands comprehend Great Britain and Ireland, 
and the numerous islets anS rocks off their shores. The 
whole group presents the appearance of having been sepa- 
rated at some remote period from the adjoining continent, 
and from one another, probably by oceanic or volcanic agency. 
This conclusion has been come to from the fact that the 
Dover cliffs correspond in geological formation with the 
opposite shores of France ; and the abrupt coast of the north- 
east of Ireland is of a similar character to the opposite shores 
of Scotland. 

The eastern and western shores of the British Islands 
present a striking contrast. On the east, the coast line is 
sUghtlv indented, with but few harbours, and is for the most 

Eart flat, sandy, and shingly. The western shore is rock- 
ound, with bold headlands, abounding in harbours, and 
deeply indented with bays, which penetrate for into the land ; 
this results from the whole western coast line being con- 
tinually lashed by the heavy swells which roll in from the 
Atlantic. 

On the southern coast there are several admirable ports 
and some considerable bays, though nojie of them, with the 
exception of the Cove of Cork, are on a very large scale. 

Great Britain, the larger of the two principal islands, 
measures, from Lizard roint, near Falmouth, to Dunnet 
Head, in Caithness, a distance of about 600 miles. Its 
greatest breadth, from the Land's End, in ComwaD, to a 
point near Lowestoft, on the coast of Norfolk, is 367 miles ; 
but the distance from sea to sea is considerably less in some 
places, being under 40 miles. The climate, though subject 
to sudden changes, is protected by the surrounding ocean 
from the extremes of cold, heat, and aridity to wmch the 
continental countries are subject. 

England is the southern and larger portion, Scotland the 
northern and smaller part, of the island. 



276 PHYSICAL GEOGRAPHY. 



I. England and Wales. 



The figure of England, including Wales, is that of a triage, 
the base being formed by a line drawn from the Land's fiid 
to the South Foreland ; a hue drawn thence to Berwick forms 
the eastern side, and the third side is formed by a line ex- 
tending from Berwick to the Land's End. The superficial 
area has been variously estimated ; but the authority most 
to be rehed on reduces the area of England and Wales to 
67,812 square miles. 

Few countries exhibit a greater variety of •surface than 
England, or have been more 'highly favoured by nature. 
" Although," says Dr. Aikin, " its features are moulded on 
a comparatively minute scale, they are marked with all the 
agreeable interchange which constitutes picturesque beauty. 
In some parts, plains clothed in the richest verdure, watered 
by copious streams, and pasturing innumerable cattle, extend 
as far as the eye can reach ; in others, gently rising hills and 
bending vales, fertile in com, waving with woods, and inter- 
spersed with flowery meadows, offer the most delightful 
landscapes of rural opulence and beauty. Some tracts furnish 
prospects of the more romantic and impressive kind : lofty 
mountains, craggy rocks, deep dells, narrow rayinea, and 
tumbhng torrente : nor is there wanting, as a contrast to 
those scenes in which every variety of nature is a different 
charm, the vicissitude of black barren moors and wide inani- 
mated heaths." 

Such is a vivid description of the general appearance of 
England, the more striking features of which are clearly 
deUneated upon the map. But the beauty and fertiUty of 
the country are not the only things to excite admiration ; 
the mildness of the climate, removed alike from the extremes 
of heat and cold ; the multitude of rivers, their depth, and 
the facility they afford to internal navigation ; the vast beds 
of coal and otter valuable minerals hid under the surface ; 
the abundance and excellence of the fish in the rivers and 
surrounding seas ; the extent of sea-coast ; the number, 
capaciousness, and safety of the ports and bays ; and the 
favourable situation of the country for commerce, give Eng- 
land advantages that are not enjoyed in an equal degree by 
any other nation. 

In the north-west the country is mountainous, the west 
and south hilly, the centre undulating, and the eastern coast 
low and flat. The midland and southern parts are the richest 
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and most fertile ; the western districts are best adapted for 
pasturage, and the eastern for tillage. 

. .The British Isles aflford a wide field for the study of hydro- 
graphy, since they present the best developed river systems 
of any country on the surface of the globe ; IVIr. Augustus 
Petermann has laid down upwards of 1,500 rivers upon his . 
Hydrographioal Map, exhibiting the inland waters of the 
British Isles. Many of the English rivers, as the Thames, 
Medway, Humber, and Tyne, on the east side, and the Mersey 
and Severn on the west, are fine navigable streams. The 
Trent, Ouse, Tees, Wear, Avon, Dei'went, and others, fertilize 
and enrich the districts through which they flow. There are 
a few lakes in Cumberland and Westmoreland, which are re- 
markable for their beauty and picturesque scenery. About a 
fourth part of the whole surface is occupied by well-wooded 
parks, connected with the residences of the nobiUty and 
gentry ; the remaining portion presents evidences of long-' 
continued cultivation. 

Whilst there are few countries which present to the eye 
a more beautiful landscape, there is, perhaps, no portion of 
the earth's surface, of the same extent, which contains so 
many of those mineral substances that minister to the neces- 
sities and comforts of hfe ; and it would appear from her 
valuable resources of coal, and of iron and otner metals, her 
insular position, her temperate climate, her capabiUty of 
supplying almost all the wants of man, as if God, m his pro- 
viaence, had pre-ordained that England should be the seat of 
an opulent and powerful people, and one of His chief instru- 
ments for the civiUzation and advancement of the human race. 
Wales is remarkable for its bold mountain scenery. The 
loftiest mountains, as Snowdon, Cader Idris, PlynUmmon, &c., 
are in North Wales ; and here the valleys, with the exception 
of that of Clwyd, are deep and narrow. The vale of Llangollen 
is celebrated for its great beauty. In South Wales the valleys 
are broad, more fertile, and contain a greater number of towns 
and villages ; though not on so grand a scale as in North 
Wales, the scenery is equally romantic, and mingles a greater 
degree of softness and cultivation. The agi'icultural and 
mining products are also of much greater value. Wales is 
well watered by innumerable streams that force their way 
through deep rocky recesses, assuming in their descent every 
variety of waterfall, and roll into the valleys, where they unite 
and form rivers, which, at their confluence with the aea» form 
excellent harbours. ' 

[p. o.] ^ 
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• 

n. Scotland. 

The greatest length of Scotland, from the Mull of Gkdloway, 
its most southerly point, to Dunnet Head, its most northerly 
point, is about 280 miles. The breadth is extremely various ; 
this arises from the country being so much penetrated by 
Jirthsj or arms of the sea, so that no one place is more distant 
than 40 miles from shore to shore. The greatest breadth, 
which is between Buchan Ness, on the coast of Aberdeen, 
and Rowanmoan Point, on the west cpast of Ross-shire, is 
about 146 miles. In one place it is only 32 miles from shore 
to shore, and in another only 24 miles. 

The figure of the country is extremely irregular, and, as 
compared with England, its surface is, generally speaking 
sterile, rugged, and mountainous. The whole country, in its 
general outline, consists of two great and perfectly distinct 
parts, the Highlands and the Lowlands. The fomaer com- 
prehends the whole of the west and centre of that portion of 
Scotland which lies to the north of the Firths of Forth and 
Clyde. The latter comprises the lowland lying to the south 
of this line, and the lowland extending along the west coast 
from the Firth of Forth to the Moray Firth. 

The Highlands are occupied by a long chain of lofty, rugged 
mountains, generally called the Grampians, that bear from 
N.E. to S.W. From this elevated region numerous streams 
issue, which roll through the chasms of the moimtains and 
lose themselves in beautiful romantic lakes, or join in forming 
rivers that wind through the Lowlands, enriching and ferti- 
lizing the country through which they flow, till they meet the 
ocean, and there expand into broad estuaries, that become 
the channels of extensive commerce. The natural features of 
Scotland are best described by one of its own bards, in calling 
it " the land of mountain and of flood." The Highlands, and 
many southern districts, are well adapted to the rearing of 
cattle, which are exported in large numbers to England. 

The eastern Lowland contains arable land, chiefly the broad 
flat valleys along the firths ; several of these are much famed 
for their fertility, and are in a high state of cultivation. 
There is, perhaps, no country where agriculture is better 
understood than in the Lowlands of Scotland. 

The southern Lowland, which extends to the EngUsh border, 
contains several hill ranges and wide tracts of moor : a large 
part of it, however, is very fertile : its verdant plains, beau- 
tiful streams, and rich pasture lands, give it all the appearance 
of an English landscape. 
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The islands of Scotland are numerous, and lie principally 
on the north and west coast ; the larger groups are the Orkney, 
Shetland, and Hebrides. 

From the vast extent of surface occupied by rugged moun- 
tains, hill ranges, and morasses, the cultivated lands are still 
limited. The chief vegetable products are wheat, oats, ^and 
barley. The second of these forms the staple produce of 
Scotland, and is the food of the rural population. Barley is 
raised principally for the purpose of distillation. Fruits ripen 
in the open air as far north as Inverness, and forests of pine 
clothe the Highland valleys and moimtains. 

The great mineral products are coal, iron, lime, and building 
stone. The coal-fields extend in a diagonal line of 100 miles 
along the Firths of Forth and Clyde, and are immensely rich 
in coal of various kinds. Iron is found in the coal districts, 
especially in Lanarkshire ; the iron trade of this country, and 
of Scotkmd generally, has rapidly increased, and is now of the 
greatest importance. Lime and building stone are furnished 
m abundance. The copper and lead mines on the borders of 
Lanarkshire are considerable. Marble of superior quality, and 
•slate, are produced in large quantities. 

IIL Ireland, 

The longest hne that can be drawn on its surface reaches 
from Brow Head, in the county of Cork, to Fair Head, in 
Antrim, about 306 miles. The longest line that can be drawn 
crosswise extends from Emlagh Point, on the west coast of 
Mayo, to Quintin Point, on the east coast of Down, a distance 
of about 182 miles. But in other places the breadth is much 
less. The total area has been estimated at 31,875 square miles. 

The surface of this country is diversified by ranges of 
mountains of considerable extent and elevation. The most 
remarkable are, the Wicklow range, with its lovely glens and 
valleys, which may be classed as an Alpine region ; the long 
and lofty ranges of Slieve Bloom, Knockmeiledown, and Galty, 
on the borders of Leinster and Munster ; and in the south- 
west, the towering heights of Mangerton and Macgillicuddy's 
Reeks, which enclose the beautiful and finely-wooded lakes of 
Killarney. In the north-east the Mourne Mountains equal in 
elevation the ranges of the south. The north-east extremity 
of the island presents a barrier of bold and rocky cUffs, pre- 
cipitous, and of peculiar character. In the county of Antrim 
there is the largest basaltic formation in Europe, and the long 
ranges of hexagonal colimms which the Giant's Causeway 
exhibits are imequalled in the world. TVxa iSLOAxe^Haas^ ^^^O^a 
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north-west and west coast constitute a formidable barrier, 
that serves to attract the moisture brought from the Atlantic, 
and to break the rage and fury of its storms. 

The coast, particmarly on the west and south west, is deeply 
indented with bays, gulfs, and arms of the ocean, forming 
some noble harbours. 

The central portion is occupied by a vast level, extending 
from east to west, quite from sea to sea. It is in some places 
broken by a few undulating hill ranges, and consists partly of 
rich cultivated land and extensive bogs ; the lai'gest of these 
is the Bog of Allen, in which several rivers have their sources ; 
the highest part of this bog is elevated nearly 300 feet above 
the level of the sea. The peat bogs may be said to extend 
over one-tenth of the whole country : they are not without 
their value, as they supplv the inhabitants with fueL There 
are several extensive levels in other parts of the island ; those 
in the counties of Tipperary and Limerick are exceedingly rich 
and fertile. The pasture lands on the banks of the Shannon 
and Fergus are said to be the finest in the United Eingdom ; 
in short, if we deduct the mountains and bogs, the soil of L^ 
land, as well for agriculture as grazing, is the richest in Europe.* 

The rivers and Toughs form a noble feature in the aspect of the 
country. The Shannon, which is navi^ble for 214 miles of its 
course, is without a rival in the British Isles. Many of the 
rivers not only afiford means of internal communication, but 
supply large quantities of fish. The loughs are numerous and 
extensive ; the largest is Lough Neagh, which covei-s an area 
of 100,000 acres. The Lakes of Kiflamey, in the south, are 
famed for the singular beauty and grandeur of their shores. 

Ireland abounds in useful minerals, but from the want of 
capital to be employed in obtaining them, few are rendered 
available, either for home purposes or for exportation. Coal 
is plentiful, being foimd in sixteen out of the thirty-two 
counties. Iron is met with in many parts. In the counties 
of Donegal and Galway the statuary marble is nearly equal 
to that of Italy. The olack and grey marbles of Kilkermy are 
of superor quality, and are exported to a considerable extent. 

Copper is obtained in some districts, particularly in the 
vicinity of the Lakes of Killamey, in the W icklow Mountains, 
and at Berehaven, in the county of Cork. 

Exposed as the island is to the moisture and prevailing 
winds of the Atlantic, the surface is continually clad with 
a rich and luxuriant verdure, which has procured for it the 
name of " The Emerald Isle." 



CHAPTER XX. 

CONCLUSION. 

We have thus endeavoured to trace a few of the phenomena 
connected with the earth upon which we Uve, and if in these 
outlines we have succeeded in placing before our young readers 
the Geography of Nature in a more pleasing and instructive 
form than it has hitherto been presented to them, — still 
more, if what we have here" said has excited within them a 
desire to seek for further information upon the subject, — ^we 
shall have done some useful service. Independently of the 
practical utility of geography as a branch of instruction, it 
affords as good an opportunity as we can anywhere find for 
calling the conceptive faculty into play, and for enriching it 
with splendid ideas. 

The claims of geography in this respect have been so 
forcibly urged by one of the most original and comprehensive 
writers of the day, that we cannot do better than conclude 
with his words. " What we want is to accustom the mind to 
stretch out from the boundary of things actually seen, and to 
give itself a sort of intellectual ubiquity, by the effort which 
realizes remote things as analogous to surrounding objects, 
and yet as unlike them. A child is to be led on until he 
breaks over his horizon ; he is to be exercised and informed 
until he can wing his way, north or south, east or west, and 
can show, in apt and vivid language, that his imagination has 
actuallv taken the leap, and has returned, — whether it be 
from the tempest-rocked Hebrides or the ice-boimd Northern 
Ocean ; from the red man's wilderness of the west, or from 
the steppes of Central Asia ; from the teeming swamps of the 
Amazon, or from the sirocco deserts of Afnca, or from the 
tufted islets of the Pacific, or the heaving banks of Etna^ or the 
marbled shores of Greece. 

"But besides going through the characteristic scenes of 
the four continents, as a traveller does, we must take the 
earth as a whole, or as a planet, and aid the mind in 
looking at it as from a point of view whence it might be 
seen, spinning on an axis, cloud-mottled, snow-tipped, with 
its bulging tide wave, heading on daily from the equatorial 
Atlantic to the northern straits, with its steady monsoons, 
and its angry tornados ; its fire-spitting craters, its verdant 
and swarming patches of life, and its red, arid expanses of 
sand."* 

* Isaac Taylor's * Home Education.' 
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LIST OF THE PRINCIPAL MOUNTAINS, WITH THEIR 
ELEVATIONS. 

The names in larger type apply to an entire range or chain of moon- 
tains, and the height stated in such cases is an approximation to the 
average elevation which its crest attains : the names in smaller letters, 
where they immediately follow that of a range, are those of some of its 
principal summits of which the exact height has been ascertained. 
The figures in all cases indicate the height above the level of the sea. 

Thf letter (V.) attached to any name, signifies that it is a volcano 
which has been active within the historical period. 



In Asia. 

Aldan, or Stanovoi Moun- 
tains (Siberia) : 

Mount Ktpiian 

Mountains of Kamischatka: 



ShieYslutehfV.).. 
Kli]u:hfnk(V.).. 



AwauhkR. peak of (V.) 

Altai Mountains (Siberia 
and Mongolia), average 
height from 5,000 to 7,000 
feet : 

Meant Btelakba 

Thian-shan (Mongolia), firom 
6,000 to 8,000 feet: 

Peak ol P«>»han, about 

Tsung-liiig, or Kuen-lun 
(Tibet and Mongolia), 
from 16,000 to 18,000 
feet: 

In-shan (Mongolia and Man- 
choona) : 

Peak of Pei-»hM, above 

Yung- ling (China and Tibet): 

Several nnowy peaks, probably above 

Nan- ling ((yhxna) : 

Phu or Meilan, or Mei-ling 

Himalaya Mount tins (Hin- 
doostan and Tibet), ave- 
rage height from 15,000 
to 18,000 feet: 

Chnmulari 

DonkiHh lah 

LachiMing Pmm 

Kanchan-ihow 

Kunchin-jingH 

WHllHnehoong Pau 

DbawalMgiri 

jHHahir 

Neetee PaM 

Peak orfLtilat 

Qangouirt Pyramid 

Rarakorum Pate 

Hindoo-Koosh( Afghanistan) : 

Koh-l-Ubn 



10,A91 

le.ftis 

8,760 



10,000 



10,000 
12.000 
8,000 



S3.0C9 
83.175 
18,000 

ss.roo 

S8.II7 
l«,7i0 
88.862 

s».e;o 

16.814 
81,000 
21,819 
18,000 



18,000 



12, OM 



Beloor-tagh (Turkestan and 
Bukharia), highest peaks 
from 15,000 to 20,000 
feet: 

Solyman Mountains (Af- 
ghanistan) : 

Tnkhi-i'SolTinaB . 

Caspian Mountains, or Chain 
of £l-burz (Persia) : 

Deroavend 14,7M 

Mountains of Zagros (Persia 
and Koordistnn), from 
6,000 to 9,000 feet : 

Peak ofKowandiX 10,968 

PaM of KeU-«hin. about o.no 

Jawur-ta:b, bighMt iinmmita of..... 18,(60 

Mountains of Armenia : 

Affri-dash.or Mount Ararat 17.860 

Mount Sfvillan. Hbout 18,000 

Sapan-taKh (N. »ide of Lake Van), 

about 10,000 

Mountains of Asia Minor : 

Chain of Taurus from 4,000 to d.OOO feet. 
PaNtofGolek Bt>ghaz. MncMNl CUieian. 

Gate* S,8I2 

Bulitbar-dagb (western part of Tau- 

mO.about lO.OOO 

ArjtshdHgh. anrient Argtnu 18,100 

Hassan-dagh about 0,000 

KHfA dagh, about 8,000 

Chehis)>-daKh annienl Olymputtabout 8,000 

Kvi-d»g\i, aneient Ida 4,080 

Mountains of Syria : 

Chain nf Akma-d«f>h anetent Amanti$ 0,000 
Pmu of Beilan. aaet«ti( Syrian Gatta . 1.800 

Jehel K hmei ik. ancirnt A/u>nu 5.400 

Jebel Okmh, anHenl Ca$int 5,818 

Cham or Mount Lebanon, from 6.000 

to7..00«eei. 
Jrbel Libntfn (highest part of Li- 

bMDus), about 8,500 

Jebel-ekh-Sbeikh, aneunt Htmum^ 

about 10,000 

Mountains of Sinai (Arabia) : 

Hijghrat Peak 9,300 

Jebel Katerin ( Mount St. Catherine) . 8,308 

Jebel Mousa (Mount Moms) 7,490 

Mount S«rbal e,760 



LIST OF MOUNTAINS. 



PmL 

Aiavulii Moimtum (Hin- 
doosUm), about 3,600 
feet: 

YiDdhya Moimtaiss (ditto)i 
tVom 2,5<X) to 3»y00 1 eet : 

G halt U { Wee t Coast of di tto)^ 
from 3,000 to 4,500 feet : 

Tbf Iii|ik>r4i Hjruniitt^ fllKtut .... ..^i. 8,000 

NciL^bmjr IlilLi,. or BLitQ Uvitnifcim S.MO 

IditmU of Atm, 

JjipMtnKaho^tr,^ ..,,... It.OOO 

Foitm|h% itl'ttul t - - r *-*„^ KtOOO 

Kenma — Mnnni EC^iu bttisv 18,080 

SuDi4lfit— [Ddrji.v>ir« '^** It.iNM) 

,T I'Mnrnnni MnEinf UliUr . . 8|Q00 

Jsvn. Tr ain &,Dllf|. En nhvfv/k ....* It.OOO 

<^c;]rJuii^^rt'^i'nt«L1itf»llii .^«,ti« 8|880 

Ad4im>]PeMk .Hi.^.^H «,l5i 

dlymiNu 6.980 

In Europe. 
L MouHttitru of the Balkan 

Balkan MountAiDa (Turkey), 
from 2,000 \ja :»,000 feet : 

Sburr* ii«h „ .„ 10,000 

Cfa a i n of M outi t Pi udu8 (Tar- 
key and Greece Jj from 
5,000 to 6^000 feet : 

"Li^oh Ht dHc4>« I Q'sf <n pki i. . . r . . * . Of 7M 

K^MCtru, flin^Kii {>iia r.-b+..^< 8,407 

Eh^o-m , 9nfxft'i feftom 8,810 

IX^atiir ifa^lDKONCj^nl Athet..., 0,848 

eiidirin&.«... ,,. 8,888 

Llsth urn, ■Mc^flil piarnAHki ««...... 8,088 

Si. Elbb^MBm).,..,..^^»,.H. 7,880 

n, Alpine S^itttm. 
Dinaric or Eafltem Alps 
(Dalmtttia and Croiitia), 
from 4,000 to 3,000 feet r 
WtiBni K.nn .,..,. *.^, »...,.„. 8,000 

MouAt 1)1 n itri , .-......, i ^ , 7»4S8 

Mnnni Kiel! + .,...., ,., 8,086 

The Aipa (lilyria, St>Tiaj 
Tj roll Italy, Switzerfand^ 
France), from tJ,000 to 
9,000 feet: 

Mhu m Te m Inu j,.****.^,*,,,, 10,860 

riH» G Ixrtrk iwT ..++,,, ^, ,,., ^ , . „ .» . , 11,760 

Drvh-}i«rrn Sp'>'^"<<*-'*^'**"."<r 10,188 

{'MBi^f llvp flrriiarr,,.,.„....^«.,«« 4,660 

|JtrU«r £pUv^ ^ ,>*^,. I<,8ft8 

P^iiar ^DituT !«t«Ivi6,,« i»«,i,ii 8,177 

Pttuvof n't* SpUtRfm .,.,, 6,846 

Fku o I MoKKn ( ^rmndlno. ..,,»..,.. 7,015 

HauDE ^r. I^mb&rd, ,,,».»...,. ,^,. ^, 10,805 

Pua ariJktlA.^.^..^,H.--... «.. 6,808 

ItnuiaE Furku ..^,^,,^, 14,087 

Maiil« Lc9ii<n> or tbe fllraplua ,.««.«, 1 1 ,541 



Mentff KiWi..-.-t^m.. '«.«.*..* 15,188 

Hi7iit t^erfiii. nr MftLtKr-imra ^ 14,887 

PiLtvarHaDi GvrFfn »,^,.,,,.. Il,lt0 

QrrKE SL H«ra«tiil ,.^., ll,oei 

Huft|>l» [if Omiil. StrnhiU... 7,868 

rruADrOrwtSf. B&riMU<i..« 8,178 

MuTiLbUpi; H... ,....«........»..,. 15,78b 

LitiliF 51. BfTDud T1...... .*...«.*.. 8,501 

Ta^A of d'nui .......,,.>,....,.»,,..,. 7,lfe8 

Mitni li^r^Hf*... ■»«>,« 18,874 

Mntl C<^ii«^r, ..-.,. ....».«.. 11,460 

F>iv, DrKlnntC«ta...^,^.,..„^.««^« 6,778 

Bf.iat 'trt'airiP.^ #...,.., .,^,,.«. U,^ 

itaai V>H..^..««^.. ..,, »«^.... 18,588 

K*«» or AlL^ni {ti^lvf*.. ... , H*..,. . . , 8,118 

Id the Bernese A\p% to the 
north of the Khone : 

Fhu. at ihe G rlmaBl , 8,408 

Fi»<t<fr-kiir ^m p.^. .... 14,108 

JuagfEKU ...,. 18.718 

artvrnML'li.im 18,888 

WrttcT-liorn.^.^i ..♦.,.. 18.81C 

Mount Jura (France and 
Switzerland), from 3,000 
to 4,000 feet: 

Le R«ck>l-^i .,...,„>.«^.,,,^..»«,»... 8,627 
HiiEii Teaaru ,, ..,,..***.. .^ .,.. 5,54l 

The Apenniaea (Italy), from 
3,000 to 5,000 feet i 

Urtnli^ CiiiioaB.,, .„.,,«, f,.p^..,».. 6,878 

Heabr !%|'bil1« . . .,».*.-,.*.,...«.>.. 7,«i8 

MuHUiECorDb ^^.,....*.,..t..^ 8, Ml 

ItoLiDt VftuTJDi i»*.*.,»i.....^.., 8,888 

III. Carpaihmn S^sitrm, 
Southern Carpathiana (Tran- 
sylvania acid Wallichla) r 

r. jKTia KutHo,^ , , ,.^ ^ 8,81t 

V«lk«n I'm* .,.».... » , 

RotljerTtla Hi oi Puif .i*ii».»iP.>i«<i.i 

HjiKut ....,.^H.. '^->.^.......« 7tVr4 

IwC-'urg P«ii *,..... ,»,.., .....A,., 
UiiiLh.^ .,,„,.,.,..„».**.„„„„. 8,708 
Tunnrt* F-M.. „„,,.,..»., ...,„,,., 

Carpathian M onn tains (Trafi- 
Hvlvania, Hungary, Mol< 
davia, and Gaijcja), from 
5,000 to 6,000 feet : 

Mim TiK«.„ ,.»»....„»».. 8,584 

ILfeDKi^oJ' M'tunt ll>tni«.......,.,,t.. 8,818 

lY. Herc^ian S^^iem, 
Sudetic MoiintainB (Sileeia, 
Morarim, and Bohemia), 
from 3,000 to 4,000 feet : 
S<hTi«lh»rjr. ►,....* ".^t* .>>.. 4,7M 

Aieseu Gebirg« (Silesia and 
Bohemia), from 3,000 to 

<«cbiiee-ku|it. . ..^.. .^^^ ,«,. ^.. A.t74 

Er£ Gebirge (Saxony and 
Bohemia), from 2,000 to 
3,000 feet J 

wtrbal <^VWk 
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M&rische Gebirge (Bohemia 
and Moravia), 2,178 feet : 

BOhmer Wald (Bohemia and 
Bavaria), from 3,000 to 
4,000 feet : 

RMshrlherc 4,501 

Fichtel Gebirge (Bavaria) : 

ScbnMb«rg «|4C1 

Thuringer Wald (Sachsen* 
Coborg and Hessen-Cas- 
8el), from 2,000 to 3,000 
feet: 

Sehuee-kopf, or Bearb^rg S,07& 

Hars MountaioB (Hanover) : 

BfVMkeD s.eae 

Schwarz-wald (Baden), from 
2,000 to 3,000 feet : 

FeldbOTK 4,67» 

V. Moutdain* of France, 
Chain of the Cevennes, from 
2,000 to 3,000 feet : 

Moat L3sere 4,i 

M>DtMeiin 5.819 

Mo tTarxK 4,7aft 

Plateau of Langres, about ' 

1,000 feet : 
Chain of the Yosges, from 
2,000 to 3,000 feet: 

Bullon d'AlMco 4,l<4 

Billea (<• Sulu 4.608 

DuDQfraberg tiM5 

The Ardennes, about 1,800 

feet: 
Mountains of Forez : 

Pierr«»ur Haate 5,485 

Mountai is of Auvergne : 

Plomb dii Canial f , W3 

Puj de Shiicv, Kumrait of Moot Dor4. 6, Ml 
Puvde D6me 4.840 

VI. Mountains of the Spanish 
Peninsula. 
The Pyrenees (France and 
Spain), from 7,000 to 
9,000 feet : 

Parade Rut 7.473 

Montcal 1U,663 

Picde Netbou U,4«6 

Paw of Vcnatques 7.017 

Mont Perdu lO.&M 

PaM of Oavaroie 7.854 

Picdii Midi 9,540 

Cantabrian Mountains, from 
4,000 to 6,000 feet: 

La Pent d^ Ponarnnd 10,998 

Ccltiberian Mountains : 

Sierra d'Ocn 5,450 

Sierrn Molina 4,500 

Castilian Chain, from 4,000 i 

to 5,000 feet : I 

PaMofibeSomo Si«m 4,944 J 



Palace of tb« Ewwrial »,«64 

Sierra de Oredoa I8,5tf 

S ierra (PBatrilla, Portuifal 7.M4 

Mountains of Toledo, from 
3,000 to 4,000 feet: 

Sierra doGiiaUalupo 5,115 

Sierra Morena, from 2,000 to 
3,000 feet: 

Puertde Rey t,f74 

8i erra Monrbiquo, Portucal 4,079 

Sierra Nevada, from 6,000 to 
9,C00 feet : 

Peak of Mulhacao 11,697 

Peak oi Velet* 11,889 

Tb« Alpu«arrNk 9,l«5 

Rock of Gibraltar 1.417 

yn. J%e Scandinavian Moun- 
taina. 

Hardanser-fleld 5,748 

Phwoi Fille-field 8,978 

Langfield : 

SkHKStoUind 8.101 

Dovre-field : 

Snee-haetten 8,189 

Sylfiellea 8.«S 

Koelen Mountains : 

Suliielma 8,178 

Nurtb Cape (laland of MagerSe).... 1,181 

ym. T%e Ural Mouniaine. 
Chain of the Ural, from 2,000 
to 2,500 feet : 

KonjHkov«ki 5,887 

YanrMa 5.400 

Iremel 5.073 



IX. Caucasian l^stem. 

Chain of Mount Caucasus, 

from 8,000 to 9,000 feet : 

El-biirs 18,468 

Kasbek 16,590 

PHMof Dariel B.flOO 

Cbatyr-dagh, highest point 5,110 

Islands of Europe. 
British Islands : 

Ben Wvvia (Northern Highlands of 

Scotland), Ron S.rM 

Ben M«cdhiii,(GrHmpiana), .ibertUen 4,890 

Ben Nevis, (do.). Inverveu 4,878 

B'-n Lawers, (do.)- P«r<A 8,945 

Ben Lomond, (do.). Stirling 8, 191 

Sidla«v HiiU, Ptrth and Forfar, 

hi;rhe«t point 1,406 

Ben Clach, (Ucbill HilU), Ctackman- 

noM S,S59 

PeallNnd Hills, Edinburgh aiid Lanark 1.880 
Spnrtledowo, (Lammerniuir UilU), 

Haddinatim 1,700 

Mistie Law, Kenfraw 1,558 

The Lowihers(Lowther Hillb), Lanark 8,150 

Queensberrv Hill (do.), Dumjfiiea ... «,«.%» 

Hart Pell (do.), Dumfriet ana Peatlea S,635 

Ettrick Pen (do.), Selkirk 8,S&8 

Cheviot, (CheTiot Hills), Norilmtn' 

berlaud S.OM 

Cross Fell, (Pennine Chain), Cam- 

btrUuid S.901 



UST OF MOUNTAINS. 



a8& 




HeiWB iTm (d«.) dm 

Skia<U« (d«.) d». 

Bono* llc«a (York Moor*), Fcridko* 
Wilioa Bearon (Thr Waldb), da..... 

TI»Wr«k^ii.Aftr*Hhif«..... 

Ctoe Hfll*. 4» 

CteM Hilk. ITarceMcr 

Malvera Uillm. If'arMifarM^ Htw^fkrd 
Ctaerc Hill (Cotwrold*). Gito«MMr. 

K«a«mnh "*Hai' ' Vchlltere **UiilV). 

Htr^/yrd 

Iokp«n Reuoo (North Dovbs}. B€rk$ 

mnd HanU 

UiCh Hill (dn.)t &"V<9 

Butaer Hill (S.>ath l)o«rm), Hoate .. 

Meadip Hills, Smmt n t t 

CawMiad <eaoaii (Dartmoor). Dereu 
Brown WmyfCoromh Uiik, Cwnmuit 

Smawdon (U'eUk Movntaiia) 

Flrnlifnmitn, (do.) 

Slieve Dunard (Moame Mountmloa), 

lr«Und 

LiijtnaqatUa (Mouotaiiu of Wick- 
low), rf* 

Macglllicadd^'a Beeka (Mouataias of 

Karrv), do 

GoAl Pell (Uland (tf Arran) 

Papa of Jarw (laland of J ura^ Hebridm 

Ben-mor*! (Island of Moll), do 

Cuchullln (!slNiidorSkjre).do 

Hecia (Island of South Dist), do 

ClUsevdl (Island «f Lowis). do 

iligkcsi point of Hov Island (Orkney 

Ulaad») 

Mount Rona, Mainland, (Sbettand 

Islands) 

Iceland : 



i.-ias 



1.8M 

i.or 
1,444 

i.iu 



»,*7l 

8.4sa 
s.os« 

8,404 
S,8efc 
<.470 
8,l6fL 
S.09& 
S.»40 
V.70Q 

1.470 



Hoda (V.) 

Azores, or Western Islands : 

Grand Pico 

Corsica : 

Monte Roiondo 

Sardinia: 

Moots Scbiutchiu, about 

Sicily: 

Etna (V.) 

Candia: 

hi loriui, ondenf ida 

In North America. 
^cky Mountains 



8.0A7 
•,0M 
8.000 

10.874 

7,800 



Mount Brown (lat. a«o i^'), about.. 
Mount Hooker (lat. ft«o is'), aboat . 

Irene's Feak (lai . 4<io to') 

James* Peak (lat. SSO 90') 

Sierra Nevada, or Snowy 
Moontains (Caiifbmia), 



1A.700 

1S,A75 
U,8M 



urobably aboTe 10^000 

West Coast Moontains (New 
Caledonia, Or^^on, and 
California): 

Mmsnt St. KUw (lat. «80 IT, Imic. 

I-UP ^ W.) ~. I?.f8l 

Mmsat PairwwiUMr (Ut. S»a f> .... K«TM 

Mooat S«. aelHM (lat. 480), aWut.. lt»MI 

Mooot Hood (lat. 4»a »X •k«««« • • . . lt,«lt 

On the Table>lands of Mexico 
and Central Amerioa: 

Orinibo (V.) lat. ISO y, iMg. ijo ||. 

W.) 17 M 

PnpoeatepMl (V.) lai. MP «', loM. 

980 ao' ,;, ir.iM 

T.a»ca (laL ISO »». loM. t|0 tf) .. . I»«tr( 

Colimi IV. > Ut l»o 4»,Tow|. MsOr. fi.ini 
JonUlo (V.) lat. 18© M'. loaf. lOlO 

,88- 4.114 

Affue (V.),Gttateauaa ............. li.tM 

Alleghany or Apalaohian 
Mountains, from 2,500 to 
3,000 feet: 

Mount Wishiniton, (Whit* Meun* 

tain*). Ntw HaMMAAr* 8.184 

Poak* or Otter. rSra^iia 4,888 

Uaaka or Inm Mountains, Nmik 
CarettM •,47« 

In Sodtb America. 
The Andes, or Cordilleras de 
I06 Andes: between 5° 
N. lat. and S^ S. lat., 
from 11,000 to 12,000 
feet: between 15® and 
19° S. lat., about 15,000 
feet; soutnwaid of 42® 
Imt.t nbciut :\t\iwi teett 

T^tJina (.KTipniPjB' jj 3 ..*..,,,,,..., 18,814 

Car^nitjB (.tm. fto J' sj » 18,818 

AciUianit (Vj \n\. (tP li>' H.) I9,lt8 

OotnpAxJ iV.) Int, 45(0 i!u< f. ,,,,,,,,, |8,8M 

■Chlinlkamio (1a(, tOf** S.) ffl,4ll 

SurmSn {litl. 16° 40' S. )<--,>,,., ffl,l84 

Riilinnt^ {Bollrinn ApkIvi) *^,,,,,»^, M,8M 

AcHkRrp^i]* tV,) lrtl,i»O40' 8.) 88,818 

Mountnms of Venezuela, 
from 4,000 to 5,000 feet : 

Siemi de Merida (lat. 80 «' N., loDff. 

..f/°>«'W.) :....• 10.418 

nilla de Caraccaa 8,(W 

Mountains of Parime or 
Guiana, from 4,000 to 
5,000 feet: 

MarM*M» (lai. ftO 40' N., loaf. 8A0 
47' W.). about 11,000 

Diilda. or U Ramrralda (lat. 80 17' 
N..lonK.«0 40' W.).... |l,t78 

Roraima 7,4*8 

Mountains of Brazil, from 
2,000 to 3,000 feet: 

sierra Manliqa^ bichM ■ttmmit . 8,488 
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Islands of America, 

WMt. 

West Indies : 

Cab«! Siei r« d« Cebre 8*600 

Jftmaiva : Blui* MnuoUiiiB, aAwv*... 7tO<>0 

Haytl : Hountaloa uf L'ibao 8,000 

ForioKico: Sierra de UiDguilUu...* Ii,6;8 

UuMditlott •: SonfTri^rw (V .) 5,aoO 

DomiaiOM : lli>he«>t Fe<4k O.OvO 

Martinique : Mount P*U« 4,40u 

8t. Lacia: Groa Ptton S,7I0 

8t Vlocentt MoraeOareu 4,800 

Terra del Fuego : 

Mooat Sarnianto 0,800 

In Austbalia and Polynesia. 
Australia : 

Mouat LioAetmj (Ut. S80 16' 8., 

loag. Iftto 4A' fi.) 5,700 



Fact. 

Canobolaa (lat. nf> tV S., \amg. M0O 

I'E.^ T? 4.461 

Blua MounUina, higheat poin i of . . . . s,)U3 

Auatralian Alva,or ^'mrtmgpu^ Moun- 
tains, bigh^lpelnt 6,900 

Darling Uange, Waai Coaat, vt, about ](,Mt 

Tasmania : 

W;lde«Criig 4,800 

New Zeailand : 

Mount BKOnoBt 8,888 

Society Islands : 

Tahiti, highest point 18,890 

Sandwich Islands : 

Mo«na Koa (V.) Owbyfaee IS.TU 

MownaKoa(V.) do 13.480 

Soutli Victoria : 

Mount Brcbma (V.) 18,400 



LIST OF THE PRINCIPAL RIVERS WITH THEIR CHIEF 
TRIBUTARIES. 

Showing their Sources— the Countries through which they flono — the Seat 
into which they fall — and their Approximate Length in English 
Miles. 

After the name of each river follow,— Ist (between parentheses), that 
of the district in which it rises ; — 2nd. the name of its principal triba- 
taries ; 3rd (m italics), the countries through which it nows : — 4th, the 
sea or ocean into which it falls; and lastly, its length, when ascex^ 
tained. 

In Asia. 

Obl (Altai Mountains), Irtish, Ishim, Tobol;* StftffHa: Arctic Ocean s,5M 

Yenesi (do.) Upper Tungouslui or Angara, Middle Tungoaslta, Lower Tun- 

gouslca : Siberia : Arctic Ocean s,m)0 

Lena (Altai Mountains), Viiira. Olekma.Aldin. Vilini: S(t)«rta; Arctic Ocenn . . . . x,400 
Amour (PlatfHU of Mongolia), Songari: iioHgn{ia, 3/and<ourta; Guir of Tartary . . .8,300 

Hvan^ho (Kumlno Mountains). Wei-lin: Cnina .- Yellow S4>a • • • 0,6t)0 

Yang-tMc-kiiinK (do) Yueifkiang, I Itin-iiiAng : C'liao: Yellow Sea . . . . 8,flA 

Choo-lciaug (Nnn-ling MoontainsV — China : C'kinw« Sea. 

MRT-kunns or Million (Plateau of Tibet), — Tibet, China, Camhnd'a: Chinese Sea. 

Meinann (Mountains of Yunnan),— C/it'na, Loot, Sinm; GutfofSiam. 

Saluen (FlMteau ot llhet),— r.6W, China, between Birmah and Siam: OuirofMartaban, 

Irawaddj (Plateau of Tibet),— BirmoA; Bny of Hengal X,aOO 

Brnhnnapoolra (do.). Di-hnng :t Attam, Uindoottan : Bay of Bengnl. 

GHntres (Himalaya McunUint), Jumna, Goomtee, Gogra, Sone, Gunduck, Cooay : India : 

Bay of Hea<al i 408 

Mai aniiddy (PlHt<>an of Deccnn\— India : Bay of Bengal. 

Godavery (GhauU) ,— /Ntfto .- Bay of Beng«l. 

Krishna (do.) do. do. 

Cauvery (do.) do. do. 

Tapiy ( Plateau of Deccan),—7ndia: Gulf of Cambay. 

Nerbutlda (do.) do. do. 

Indus (Plateau of Tibet). Caubul,Ch«naub, J elum,Ravee, Sutlej, Bcas-.X India: Arabian 

Sea 1,700 

Euphiates(Plateaaof Armenia), Tigris. ^/-JestreA, ira/(-^raW; Persian Gulf . . . .1,800 



* The Ishi'Y* and Tobol, though tributaries nf the Ohi, are not properly its affluents, sim-e tb«y 
both •••mWuHte in ilie Irtish, above the junction of that rivei with the mainstream of i.ie Ohi. 

t The Di-lionR is probably tiie sane river an the 8an-pon of Tibet, which flows along the northein 
base of I he Himalaya Mountains ; this, however, is not ascertained. 

t The Jelum, Ravee, and Sutl^. are affluent* of the Chenaub ; and the Beaa Is an affluent of . 
the Sutlej : these streams flow through the Punjaub, i. <. the country of the Pei^-ab, or live 
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Miles. 

iordm (Mountain of LelMinon), Hieronmx, Jabbok: PoIesitM.* Dead Sea tvt 

Kotir (do.) Aras : Georgia : Canpian Sea. • 

Ural or laik (Ural MountaiikB)i— Ac'ioem Burope and Atia: CHspian Sea. 

AmooorJihoon (Plateau of Painer).—TwrArM/Jii; Sra of Aral 1,300 

StrorSihoon (Moos-bighi, — Turkeitdn: .Sea ul Aral. ' 

llelmund vHindiK) Koo«h),— ^j^jfAonuMa; L. Zurrah. 
Tarimor Erglieu (Plateau of Pumer j,— Lt<l/« JBuc/iAarta ; L. Lop. 

In Africa. 

Nile f Plateau of Central Africa), Abai or Bahr eI-A>rck,t Tacazze : Oonya, Z^itWa* Bgy^pt t 

Mediterranean Sea. 
Senegal (MounUina of \*^eatern Soudan),— Senrfambui .* Atlantic Ocean. 
GHrahia (do.) do. do. 

Qunrra or Niger (do.) do. Quarrama, Coudonia, Chadda : SMidaa ; 

Gulf of Guinea. 
Zaire or Congo (Plateau of Central Africa)^— Congo .* Atlantic Ocean. 
Coansit (do.) Angola: d6. 

Gariep or Orange River (Mountains of South Africa), FUh Biver : South Africa: Atlantie 

Ocean I»OM 

Zambesi (Interior of Afirica), —Sait Ajriea : Indian Ocean. 

In Europe. 

Volga (Plateau of Valdai). Molnca, Oka, Kama: i7tM«la.- Caspian S«A t.aoO 

Don (Great European Plain).— AtM«ta; SeanfAsov 1,100 

Dnirpl (do.) Fr i pet. Pou« : J{ti««te: Black Sea 1,£00 

Dniesie (Cnrpathian Mountains).— Oah'cio, JliMua .• do. 

Danube (Schwars Wald), Inn. Match or Morava, DraTc, Tbeiss, Save, Marava, Atnta, 

Priith. Germany, HwgaTv,T\tTke}f: Blaih Sea 1,680 

Pn (Alfia), Ticino, Addn, Mincio: /(a(y: Adriatic Sea • 4ao 

Tiber (Api-nninea^,— /to/y .- Mediterranean Sea. 

Rhone (Alps), Saone: SteilserloMtf, Kranct: Mediterranean Sea . 400 

Ebro (Caniabiian Mountain*),- Spain: do. 4fO 

OuadHlquiver (Table-land of Spain),— Spate : Atlantic Ocean 290 

Ouadiana (do.^ Spain, rortngal : Atlantic Ocean 4M 

Tagus (do.) do. do. ...... 510 

Doiiro (do.) do. do. 400 

Garonne (Pyrenees). Twrn. Lot, Dordogne: Franef: Bay of BiKay ........ OM 

Loire (C«venn>>s).Al)ier, Cher. Indre,Vienne: do. do. ........ 570 

Seine (PlaU'au ol Langreo), Aube. Yonnr. Marne. Oise: Franet: English (Channel ... 41(0 

Scheldt (Plain of Noithera France),— Franof, Bdsium i German Ocean. 

Rhine (Alps), Aar, Necknr, Maine, Moficlle, Mouse: SwitMerland, Oermanyi Eottqnd: 

Oeiman Ocean • 780 

We.er (Hercvnian Mountains),— Oermany: Ueminn Ocean. 

Elbe (do) do. do «00 

Oder (do.) do. Baltic Sea UO 

Vistula (Carpathian Mo<mta}n»).—Po'and.PnM*ta: do. «fW 

Niemen (Great Europrao Plain ),-ila't<a l'tui»ia : do. 

Dwina (PlHteau of Valdai),— Atw«ta; Gulf of Kiga SM 

Neva (irom L. Ladofca^ uo Gull of Finland 45 

Tornea, Lulea. I'itea, Umen, Indals, Dal, (Scandinavian Mountains),— £fMtfcM ; BaltieSea. 

Gota (from L. Winer). Siverf«» : Kattegat 58 

Olommen (Scandinavian Mountains), AorHMy: Skager-rack. 

Dvina (Gnat EuiO|>ean Plaui),-Aiusia; vMiite Sea 780 

Petchora (Pral Mountains). d-i. Arctic Ocean. 

Si ey lUrampian Mountains), Avon : SeotLind : Noitb Sea 06 

Don (do.) do. do 05 

Dee (do.) do. do f7 

Tav (do.) Tumel, Tsla, Earn : do. German Ocean 05 

Forth (GmmntHnB),—Nro</an4: Germ n Ocean 50 

Tweed (Lowther Hills), kt.riik, Lauder, Teviut, Till: Scotland, between England and 

Scotland : tierman OreRU Of 

Tyne (Pennine Chain),— £a;;/aiid : German Ooean 70 

Wear (do. do. do. 80 

Tees (do. do. do. . 75 

* The entire length of the valley of the Jordan does not exceed 100 miles; btit tba river la 
extremelr winding, ao much so thiit hrtvi en the Lake of Tiberias and the Dead Sea (a direct 
distance of only 68 milea) it Hows nearly SOO mtlea. Ntimrrous rapid* occur in this portion of its 

t At' Khartoum Qttt. 150S4'N.). the two branches of the Nile unite; the eastern of tbes« H 
distinguished a< the Bnbr el-Azrek or Blue River, pnd the western as the Bahr el- Abiad, or U hits 
River. The latter ii« the longer, and is now gmerally regarded as the true Nile; its source has 
not yet been explored, but the rntire length of the ilver by this branch is probably not lets than 
3.S00 miles. The Bahr el- Axrelt rif cs in ine Moiuntains of Abjwinia ; f^m tkie source to the Mcdi- 
terraneail the Nile measures about 8,600 miles. 
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Humbcr 



iOtMc. (PtaaiM Chaia), Tort, Wbarfb, DarwMt, ^ 
Aire, Don: IIO { Emgfmm4 : Q^tmmn \ 
Trim, (Suffordihir* Meorlaada), Tub*. Dow, ( Ocaaa. / 

Ektrwcnt, Soar 140 I 

I la 

[dH 

Sevain (Welsh Mountaiasi, ViraWT, T«m«. Avoa, Wyat 
Oca ( Wclkb Moaauiae),— ITefe*. Bngland : IrWi 8«a. 
ifeney (Penaioc Cbaia). Irwall ; England : do. 



Derwant, Soar : 
Witham (Central I lain),-.SH^ad.- The WaUi 

Wellaad (do.) do. do. «» 

Naa (do.) do. do U 

Oaf* (do.) do. do 14* 

Tl.amee (Cotowold Hilb), Chervdl, ThaoBe, Ktaaat, Lea, Medway, Saf Jaad .* Gcnnas 

Ocaaa tli 

Seaein (Weleh Mouataiaei, ViraWT, Tern*. Avoa, Wy* t ITafw, Emglmmd: BriMol Cbaanal MO 
Oca ( Wclkb MoaaUiae),— ITefee. fiafflaad .- IrWi 8«a. 

ifeiaey (Penaioc Cbaia). Iraall; SafUtad; do 17* 

Eden (do.) Emrtand : Solwav Firth M 

afde(LnwiherH{lle>.->cal/a«d.- Firth ofClyde M 

Liffipy (Meuataiat or Wicklo»).—/r<faad: Irish Sea 75 

Barrow (gliave Bloom MouatainOtVore : irdaad; WatcrfiBrdHarbocqr lOft 

Suir (do.) d*. do. IM 

Shaaaoa (Maaatalas of Chvaa), Suck t d». AUaoftic Ocean CM 

Bo7a*(CaatnaPlaia)r-/r«tead: Irish Sen « 

In Nobth Axerica. 

Mackaasle (Gmt Slave Lake), Ri\er au Liards: BritUk Anuriem: Arctic Orcaa. 

Chnrchiil or MaalBlppi (Central Plsia of North Amerca). do. Hudson's Bay. 

Nelson (Uke Winnlpeg).-firitia Jawrira ; HudM<n*s Bsy. 

St. Lairraoi-a (Lake OntArio),Oitawp, Riclialien! Csaada.- Gulf ofSt. Lawrcnca . . . 6N 

Hudson (SMraoHk Monalaias), Mohawk : Dmiitd Stmiu : Atlantic Ocean Stft 

Delaware (CntfckiilMountainn), Schuylkill: fMf«dSM«f: Atlantic Ocean mm 

Snaquehaaaah (Alleghany Mountains), d». Cheeapeake B ha 

Potomac (do.) do. do 4<« 

Jwmes River (do.) do. do U« 

Mississippi (Lake Ita«ka). St. Petct^ Wisconsin, des Moinas, Missouri, Ofaio^ Arkansas. Red 

Riven l7ii<iod£M«t: tiuir of Mexico S.4« 

Ditto, Missouri Bmnch (Rockv Mountnins), Yallow-stane, Platta^ Kansas: 17. S. T*rH- 

tory : total leafth, by this branch, abcui 4,001 

Del Norte (Kocky MouaUins). Puerto*: 6«fiMni TViraiaad MtxUo! Gulf ofMsidco. 

Calorado (do.) (iila t CUi/brafa .• Gulf of CaliforoiH. 

Saerameato (Sierra Nevada). San Joaquim : CtJ^fbntiat Paeillo Oca«n. 

Oregon or 0>himbla ( Bocky Mountains), WsllamcC. des Cbutas, Lewis or Snake, Flathead, 

KouUni; Orifoa TrrWlory : PaoiHoOcsan k l,fl|« 

In South America. 

M«fda1ena (Andes), Caqca: JSTne Granada : (Tarribeaa Sea 9$b 

Oriaoco (Parime Mountains), Ventuari, Guaviari, Meta, Arauco, Apure. Caura : Fcaesaela.- 

Atlantic Ocean 1,S0» 

Esucquibo (Sierra Acaray), Massaroony, Cuynni: Britith Gnayana: Atlaatic Ocaan. 

Demersra (8i«rra Acaray),— Br «i«A Gaayaaa : Atlantic Ocean. 

Berbice (do.) do. do. 

Corcntyn (do.) b«lw«en British amd Dutch Gaayoaa : Atlantic Ocean. 

Surinam (Sierra Acaray).— >I>a(c« Gma'i.aha : Atlnntic Ooran. 



Amazon or Maranon ( Andfr«), Huaiiaga. Ucayali, Napo, Yavari, Piitumayo, Yutay, Yurua, 
Yspura, Terte. Piirms Negro, MMdeira, Tapi^o*' Xingu, Twcantias : P«ra. betwtm *" 
ami Equadiir, BriiMit : A Uho tic Ocean . 



I, betweoH Pmn 



San Francisco (Mountains ot Brazil;,— Broail : Atlantic Ocean 1,500 

I Parana (do.) PHranabyba. IguaMu, ' Paraguay, Salado : frozit, 

DclaPUU . i Pora^aav.aadLa r/ato : Atlanlir Ocean S,SM 

i Uruguay (do.) BragU, bttivetm Banda OrUntatt and La Plata. 

In Australia. 

Brisbane, Lagan. Clarence, Mac Leay, Hastings. Manning, Hunter, Hawkesbory, Shoal- 
havea ; (Mountains of the East Coast),— A'car SoaM Watet: Pacific Ocean. . 

In Tasmania or Van Diemen's Land. 

Derwent (L. St. CHnir), Pacific Ocean • . • • IM 

Tamar,— Bass'* Strait. 

In New Zealand. 

Wai-hon or Thames,— Sa«l Coa$t qf North liland : Gulf of Hauniki, Pacific Ocean. 

WaikalOk—fFM«Coa«( I Pacific Ocean •.... fill 

Wanganui,— do. do 
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It is the special object of the present notice to suggest to the 
teacher of geography the propriety of making the expUxruUion 
of the meaning of geographical terms pa^ and parcel <^ hi$ teach' 
ing. If he do this he will find his advantage in two respects. 

1. In the first place, the simple fact of a certain word 
having a certain meaning will constitute the very smallest 
part of what ttie student learns. It will introduce, or carry 
with it, a great many other points of knowledge besides. 

2. In the second, it will do more to make a map a source 
of pleasure than can be done by any other mode of teaching. 

But it may be asked have all geographical terms a mean- 
ing, and is that meaning capable of being shown ? 

To this I answer that the generality of local terms are 
not Proper y so much as they are Common^ names ; that, as 
such, they almost always have a meaning; that the com- 
pound forms which they exhibit are generaUy Capable of 
analysis ; and that the signification of their different ele- 
ments is often (not always) intelligible. 

The following three words are sufficient to explain the 
subject : — 

Stow . . . Place • . English. 

Novo-gorod . New-town • Russian, 

Punj-ab . . Five-rivers . Hindu, 

In the first column we have an ordinary geographical 
name, e. g, Stow-on-the- Wold, in Glo'stershire ; Novogorod, in 
Russia ; and the Punjab, in the East Indies. 

In the second we have the meaning of it ; 

And in the third the language to which the word belongs 
— the language in which its meaning has to be sought 
Thus stow is an English word, as tn3y as Novogorod and 
Puvjab are Russian and Indian ; and its meaning is place^ as 
truly as novo- means new ; -gorod, town : punj-^ ^t;e,"lBLnd -oi. 
river, 

Stow is truly an English word, although, when it appean 
as the name of a place, it is not every Englishman that 
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understands its signification. Indeed, ISnglish though it be, 
its use a8 an ordinary substantive is rare. As a verb it is 
common. When we say sUno those thinjfs away^ we mean 
place (or layi) them away. It occurs, too, in the componnd 
be-s^ou;. 

In fact, ttow the snbstantiye is an English word, but obso- 
lete. In the Anglo-Saxon stage of the English language it 
was as common as our word place is now, so that if the 
geographer choose to call it Anglo-Saxon or (M English^ 
instead of simply English, he is free to do so. En^ish, how- 
over, is sufficiently accurate for all practical pi^rposes. 

Now to illustrate the use of this : — 

Stowy as aforesaid, means place; and the language it 
belongs to is the English. It is the teacher's business to 
know this and to tell it to the pupil. Let the pupil, then, 
take a map of Great Britain, and be told to look out for the 
different places named Stow which it supplies. He will find 
a certain number, e. ^., in Bucks, in Glo'stershire, in Lin- 
colnshire, &c. He will find few or none inWalei^. (Let 
him discover this for himself if he can.) Why are there 
few or none in Wales? Because in Wales the language is 
no longer English. What does he find in Wales ? A number 
of words beginning with Uan-j tre-, pen-, &c. Tell him now to 
find these in England. He will not do it very easily, 
though he will do it with pains. It is submitted that there 
is something in an exercise of this kind which both interests 
the mind and stimulates inquiry. At any rate, it enables 
the learner to work certain map-problems by himself. 

On the other hand, the teacher must be thoroughly master 
of his work; the simple knowledge of the meanmg of a 
given term, and the power of analyzing a compound, being 
the least important part of his information. This can often 
be dispensed with; indeed, in many cases it cannot be 
attained. The truly important paji; of his business is to 
know what names are the most suggestive of collateral 
points of knowledge, and in what direction the attention 
of the pupil who employs himself on the map should bo 
turned. 

a. What can be done with such a word as stow can be 
done with many others. 

b. What can be done with such a word as stow and many 
others in Great Britain can be done in every part of the world 
— ^more or less. 

%^ 
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It can be done in eveiy part of the world, though not 
always with equal accuracy and fiilness. 

It can be done in every part of the world and in maps of 
all ages — in the ancient map, illustrative of classical and 
scriptural antiquity, and in the map of the present year. 

It can be done with maps of all ages, though not always 
'ivith equal fiilness and accuracy. 

In the present sketch — 

A. It will be shown, in somewhat full detaU, how it can be 
done in the British islands, and 

B. It will be shown, briefly and in a cursory manner, how it 
can be done elsewhere all over the world. 

We begin with the English part of the British Iglandg, as 
opposed to the Welsh, or British, and to the Scotch and 
Irish Gbielic. The words which come under notice we may 
call either English or Anglo-Saxon. This is a matter of indif- 
ference. It is only important to remember that they are of 
considerable antiquity, and go back to the Anglo-Saxon 
times of Edward, Alfred, and even earlier. Of course, the 
older forms are not exactly identical with the newer-^c. ^., 
the Anglo-Saxon forms for such words as Ox-ford, Staun-ton, 
or Swines-hcad, are Oxna-ford, Stan-tun, or Swines-heafod. 
Nevertheless, the diflFcrence is unimportant. 

Stow was a simple single word meaning jo^oce. Novo-gorod 
and Punjab were compoumdB = Netv-totim (New-ton) and Five^ 
rivers. As a general rule, English geographical names are 
co7npound rather than simple. Stow itself appears oftener in 
such words as Bri-stow, Wit-stow, Long-stow, &c., than it does 
by itself. 

In compound words there are, of course, two or more 
parts or elements. Of these, the last is the most important. 

The last of the elements in an English compound is mostly 
a name like -ford, -fleet, -ham, &c., a name of wide and com- 
mon signification — a general name ; whereas the first is a 
kind of definition, limiting this general name to one parti- 
cular application — Occ-ford, North-fLeOit, PTicA-ham. (This 
may be enlarged on as a point of grammar.) 

Sometimes the meaning of both elements is equally clear, 
as Oak-ley, North-wick, New-town, &c. As a general rule, 
however, the latter or more general element is the one 
easiest explained, and to the consideration of that the 
teacher may, generally, restrict himself. The second word 
i£ often " the description either of a natural feature of the 
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country, a hill, a stream, a ford, or of an artificial conBtruo- 
tion. The distinctions between even the slightest differences 
in the face of the country are marked with a richness and 
accuracy of language which will surprise all those who have 
not noticed a similar phenomenon in the remote provinces 
of England. On the other hand, the artificial constructions 
enable .us to glance at the private life, as it were, of the 
people ; to argue upon their mode of cidture, their enclo- 
sures, hedges, weirs, bams, houses, mills, mines, quarries," 
&c. &c. — (Kemble, in Codex Diplomaticm jEvi Saxonici, 
vol. iii.) 

All this is suggestive ; suggestive of ideas respecting the 
arts and habits of our ancestors ; suggestive, too, of some- 
thing else in the way of a caution against looking for names 
in unlikely quarters. No man would seek for compounds of 
such words as hill or rock in a fenny district, or compounds 
of such words as fen or moor amongst mountains. The 
character of the country must always be borne in mind. 

The compoimds most deserving notice in English are : — 

Beck = Irookj as in Wel-beck, &o. It is commoner in tt^ 
North of England than in the South. Trace it in the direc- 
tion p{ Northern Germany, Norway, Sweden, and Denmark. 
It will still appear as beck (Eims-beck, &c). In Southern 
Germany it becomes h&ch; as Schwal-ftocA. Nevertheless, 
as beck or bacA it is found over both Germany and Scandi- 
navia as well as in England. 

Bridge, — Such words as Stanny-ftnc^^re and Stan-hndge = 
stone-hiidge. As these compounds are as old a^ the time of 
the Saxons, occurring in more than one of the Anglo-Saxon 
charters, we learn that our forefathers made their bridges 
of atone. Special mention is made of the stomene hrycg, and the 
Stan brycg. But not to the exclusion of the ruder looodm one ; 
inasmuch as there is a wudvrbijGg ( WoodAmAgo) as well. 

Borough (hurg), — ^When spelt with u this means c%, toton, 
horoughf as in TQi^r-boroiigh. In Anglo-Saxon this was 
huruh or burh, and (for there were genders in those days) it 
was a word of the feminine gender. But berg with e means 
hiUy as in ice-&er^. In Anglo-Saxon this was beorh, and its 
gender was the mascidine. The compounds in berg are 
rarer in English than those in hurg. Trace both over 
Germanv, distinguishing between the forms. 

Den (as in Gads-cfen, &c.) The den-a are particularly 
common in Kent, not uncommon in other parts of England 
(Beds, Herts, and Hunts), rare in Germany. It has two 
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origins — one from denu = vaUey^ a word of the hwmtud 
gender, the other from dm =(generally) a swvne-pcuitfre, AJ). 
1G59, there were not less then 32 dens in Kent ; and there 
was a Court of Dens held at Aldington. These ran chiefly 
along the edge of the Weald— jnst the place where swine 
would find beech-mast or acorns for their pasture. 

Fleet, — ^Like stow, this word is fonnd both alone and in 
conlposition— the Fleet (river), Fleet in lincolnshire, Nortlb- 
fieet. It moans stream. To be looked for in Germany, Scan- 
dinavia, and Ncrmandy, In Normandy it takes the French 
form— j^eMr as in Har-^fewr, Hon-^cur, &c. How came it 
there? The Northmen who conquered Normandy intro- 
duced it. 

Fcrd, as in Ox-ford, An important word, and one illustra- 
tive of a distinction. 7%e scpme word may appear in two aUied 
languages with a difference of MEANING, With the word 
beu>re us this is actually the case. At Oi.-fard there is a 
river, over which men or beasts can walk ; in other words^ 
thero is a true /ore^ in the English, and An^o-Saxon, sense 
of the word. But besides such /orcfo as those at Qfr-ford there 
is the Firth of Clyde, the Firth of Tay, &c. in Bcot&nd, and 
besides these there are such arms of the sea as 09ix\mgrford 
and Strang^orrf Bays in Ireland. Now, word for woi3, the 
Irish ford, the Scottish firth, and the English ford, are tiie 
same. Tet the meaning differs. Let the map explain this 
diflference. The fords, firths, &c. that mean arms-of-the^sea 
re-appear in Norway, Denmark, and Sweden bm fiords. The 
fords that simply mean /orefeftZc places in a stream — te-appear 
in Germany — in Northern Germany as fords (Rer-ford), in 
Southern as furths (Er-furth), What does aU this suggest? 
The fact of there having been Danes in England as well as 
Germans, along with the line they took ; also the fact 6f 
Northern Germany being a more likely country to have been 
the father-land of the AjQglo-Saxons than Soutiiem. At any 
rate the forms ford and beck, as opposed to furth and bach, 
indicate this. 

Ham, as in Grant-Aom, Notting-Aam, &c. Like ford this 
illustrates a distinction, and, as such, is an important word. 
The same word may appear in two aUied langitages with a 
difference of FORM, It means home. This alone shows 
something. It gives us one of the reasons why the fact of so 
many geographical terms being Common rather than Propar 
names is concealed, or disguised. In the modern English 
there are two forms, one for compounds ^-ham), one for use 
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as a separate substantiye word (home). In the Anglo-Saxon 
there was but one— ^m. This was pronounced broad and 
long, something like haivm. Now composition has always a 
tendency to modify the form of words. Hence, the com- 
pound changes ; the simple word remains much as it was. 
For it is only in appearance that the -ham in Kotting-^972, 
&c. is liker to the A. S. ham than the simple word home. The 
vowel to be sure is different, but it is to the eye only. 
The A. S. a was (at one period at least) sounded aw. Again, 
tiie length of the syllable is the main point. In A. S. it was 
long. So it is in home. 

But this, though allied to the point which the forms in 
ham illustrate, is not it exactly. It takes, even in compo- 
sition, /cmr forms, 'ham, -hem, -um, and -heim. Note the dis- 
tribution of these. The -heims belong to Southern Germany, 
t. e. they go with the forms in -bach, and -furth. The -hems 
go with the forms in -heck ; hut only partially. In the southern 
part only of the area of hecks do we find them (Am-Acw, &c.) 
In Holland they abound, but not throughout Holland. In 
the particular province of Friesland they are wholly re- 
placed by the abbreviated and unasperated form -urn. The 
details of this are a study by themselves. In Holland they 
are mixed with -hem, and even, occasionally, with -hein and 
"heim. We find them as far south as the mouth of the Ruhr 
in Westphalia— e. g, Boch-w7?i — but mixed. Then they disap- 
pear, till (going eastwards) we get to Brunswick, when they 
are weU-nigh as numerous as infNesland itself. 

To Friesland itself let us now return, and move north- 
ward. They fringe the coast of Hanover and Oldenburg, 
are to be found in Holstein, and abound in Sleswick ; but in 
only one particular part of it, t.e., the parts between Bred- 
gted and Husum. Now here (as in Heligoland and the 
islands of the coast of Holland) the population is absolutely 
Frisian — ^Frisian as opposed to the Germans and Danes 
around them. 

Further still, the peninsula of Jutland, the Danish Isles, 
Sweden, and Norway, all give us the form in -vm, and not 
the form in -hem, -heim, or -?iam. 

Now I do not say that the exact interpretation of all the 
facts connected with the distribution of this form in -um 
has been arrived at. At the same time, I submit that to 
trace it out is both instructive and suggestive. A form of 
speech called Frisian is one of the facts for which we are 
prepared; another, is the extent to which the northern 
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portion of the languages allied to the English adopt it, 
whilst the southern eschew it. 

In the islands of the coast of Denmark it both appears 
and disappears abruptly. In Fohr, we haye Dwas-um, 
Utters-MTw, Hedehus-utn, Vits-wm, Niebel-t^m, Baldiks^un) 
Vreks-MTw, Oevens-Mm, Midl-i^fn, Alkers-um, Borgs-utn, Toft- 
tim, Klint-wwi, Olds-um, Duns-um. In Sylt, Hom-um, MorR- 
?<7/i, Arks-um, Keit-wm, Tuin-MW — all in the southern haif (f 
the island. In northern Romo, Toft-wm; in southern Homo, 
none ; in Fano» none ; in Anmrom, in Pelvorm, and in 
Nordststrand, none. 

Hcit = wood» This form it preserves in Northern Germany ; 
in Southern^ it becomes lidz (pronounced holts). Compare 
-beckf 'fordf -ham. 

Hurst — compare Kent, Herts, Beds, and Hunts, &c., witii 
the parts about Hanover and Osnaburg, &c., i. e., Chisel- 
hurst, &c., with Delmen-Aors^, &c. ; meaning copse, wood. 
Form ; simple, as Hurst ; compound, as Ash-kwst, ^, idso, 
Stoiv, and Wit-stow, &c. 

Ey = island — Trace it accordingly. It is the -ey in Orkn-ey. 
It is also the -ey in Guems-ey, Jers-e^, and Aldem-«y. But 
those islands are French in language, and -cy is German, 
English, or Anglo-Saxon. How came it amongst the Chan- 
nel Islands f How came the Scandinavian form -fletirf 
Refer to Fleet, and you have the answer. The Norwegians 
of Normandy introduced it. 

But there are names inljly that lie inland, and belong to 
places that are not surrounded by water. These are emi- 
nently instructive, since they show where geology and 
physical geography meet. The land-and-water conditions 
have changed smce the names were given — Coln-ey, Iffl-ey, 
ChertB-ej^. Traces of the original insular character can 
generally still be found. 

Mark = March, boundar^y ; e,g,, the Marches of Wales. 
This suggests hostilities, and a hostile frontier, in countries 
now united. Follow it into Germany. When there, take 
some central point — say Hesse. Move in the direction of 
those countries that, without being German, are contiguous 
to Germany, e,fj., France, Italy, Poland, &c. There will 
always bo a March, or traces of it. In the south, Steyer- 
mark is one. The old Marc-omannl were the rncw-of-the- 
march in the parts about Bohemia. So that the system is 
an old one. The word Marg-nia comes trom it. 

Study the parts east of Hanover. First comes Alt-^mark 
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= Old March. Compare the names in the Old March with 
the names of Western Germany on one side, and those of 
Poland on the other. They are more Polish liian German. 

Then comes the Middle March — Mittelmark^ abounding in 
names like those of Poland and AU-rMirk, 

Then Ucker-marck and ^cw-mark ; this latter meaning the 
New March. What history speaks plainer than these names, 
or more clearly shows that, at one time, Altmark and the 
parts beyond were more Polish than German, and tiiat the 
German frontier gradually enlarged itself eastwards ? 

But what means Ucker- in Ucker-markf Precisely the 
same in the languages akin to the Polish — the Slavonic — 
that Mark does in the German, or those akin to the English. 
It is the same as the Ukr- in the word Ukraine, The system, 
tiien, of Marches was Slavonic as well as German. 

Wherever there have been populations of German origin, 
there we may look for Marches. There is Marche in the 
middle of France, and Mtirc-ia. in the middle of Spain ; the 
first from those German Franks who gave their name to 
IVance, the second from those German Goths who gave their 
name to Cat-aHon-m ( Goth-land). 

Ness = nose. Look for this amongst the promontories of 
the coast. It is commonest in Scotland and Norway (<Ae 
Nasx). We expect to find it in Germany and Scandinavia ; 
but we do more. The north-eastern extremity of Asia is 
Tshuktshi-^os — ^the language being Bussian. In fact, nos 
is a word common to more than one family of languages, 
viz., that to which the English, &c., that to which the 
Russian, &c., and tbat to which the Latin belongs. It is 
the Latin nas-uB. 

Stead, as Romp-stead = place. Follow it through Northern 
Germany as -sted, through Southern as -stadt. Compare 
lack and heck, &c. 

. Ton (New-fow, Sut-ton = South-town) = town; in Anglo- 
Saxon, tun. Common in England, scarce in Germany. 
Why? See ford. 

In North Germany and Holland, tuin = garden ; in South 
Germany, zaun = hedge. The notion of enclosure runs 
throughout ; but in England it takes the sense best adapted 
to the composition of local names. The following extract 
from Mr. Kemble illustrates this more fully. Its "usual, 
although restricted sense, is that of a dwelling, a home- 
stead, the house and inland; all, in short, that is sur- 
rounded and bounded by a hedge or fence. It is thus 
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capable of being used to express what we mean by tiie 
word totmif viz., a large collection of dwellings ; or, like the 
Scottish Untm, even a solitary farmhouse. It is very re- 
markable that the largest proportion of the names of idaces 
among the Anglo-Saxons snotud have been formed wi& this 
word, while npon the continent of Enrope it is never used 
for such a purpose. In the first two volumes of the * Codex 
Diplomaticus,' Dr. Leo computes the proportion of loocd 
names compounded with tim at one-eighth of the whole 
number; a ratio which unavoidably leads us to Ihe con- 
clusion that enclosures were as much favoured by the 
Anglo-Saxons as they were avoided by their German 
brethren beyond the sea." 

Toft = hamlet. Commoner, perhaps, in Scandinavia than 
in Northern Germany, and in North Germany more so than 
in South. Important for the reasons that the forms in -ey 
and 'fleet (q. vid,) are important. It appears in Normandy 
under the abbreviation tot — ^Yve-to^, and is Scandinavian or 
Norse. These Norse names of Normandy are all in the 
valley of the Seine. 

Thorp, as in Mm-thorp-vxUage. In Northern Germany and 
Denmark, -trup; in Southern Germany, dorf. Compare 
heck, ford, stead, &c. 

All these words are not only English, but German as 
well, and, as the German and Scandinavian tongues are 
closely allied, we have traced many of them to Norway, 
Sweden, and Denmark also. 

Let us now ask if any words are exclusively Scandinavian. 
If so, they will prepare us for the philological relations of 
the Scandinavian tongues, and remind us of the Danish 
invasions. Perhaps, they may do more, viz., point out the 
Scandinavian localities. Scandinavian is a generic name for 
the Danish, Swedish, Norwegian, and Icelandic. We may 
say Scandinavian, or we may say Norse; the two words 
being of the same meaning. 

What are the chief Scandinavian test-words? Carl-, 
caster, firth {ford, furth, and forth), kirk-, orm-, skip-, and, 
first in importance, -hy, as in Carlt-oxL, Tad-caster, Firth of 
Forth, Pea-A;iVA:, Orms-kirk, Skip-ton, In Anglo-Saxon these 
would be Charl-ton, -Chester, (or -cester), Chester-ton, Ebb- 
chester, Ciren-cesfer, Ox-ford (over a stream), jynm-church, and 
Worm (as in the Worms-Jiead in South, opposed to the Otms- 
head in North Wales). Sometimes these forms are mixed, 
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as in Carlton, The true Norse form would be Carl-hy, 
Generally, there are Saxon forms as well as Danish within 
the same area. The converse, however, never takes place. 

However, -hy {=■ town, village) is the chief criterion; 
New-i^ being Norse, New-^o» &txon. Count the hy-B in 
Lincolnshire. They are more than one hundred. In Kent 
there are none. Count the ^-s ia Germany. Not half a 
dozen. In Denmark they are as common as in Lincolnshire. 
With these comparisons, work the problem of the Norse 
distribution. 

But we may go farther in the way of minutiae. In Scot* 
land thefortlis and friths are numerous ; the 6i/-s few. The 
same is the case in Norway. This gives us an hypothesis, 
which the map may either verify or refute. 

The Danes of Jutland, and the islands, landed chiefly 
about the Humber and the Yare ; about Grims-6y and Yar- 
mouth. From the Humber they spread widely in Lincoln, 
Leicester, Nottingham, Derby, Northampton, north of War- 
wick (Rug-%), and York. In York they follow the Ouse up- 
wards, cross the watershed into Cumberland, Westmore- 
land, and Annandale. Thence to the Isle of Man, and the 
coast of Lancashire, Cheshire, and Pembroke (Ten-fc^/ near 
Wl'fm-d), 

The Norwegians take the line of Orkney, the Hebrides, 
and Man (where they mix with the Danes). Thence to 
Wales, and Ireland (Carling-/arc?, &c.) 

No line is more sharply drawn, than the one of the forms 
in -by. It is also natural. The fens of Lincoln, Cambridge, and 
Hants, bound it fii'st. Then the Rockingham Forest district in 
Northamptonshire. What does so in Warwickshire ? Within 
six miles of Rug-6y (Danish), is Dun-c^rc^ (Saxon), Here we 
have the legend of Guy, Earl of Warwick ; a hero, because 
he fought against the Pagan Danes. Assuredly, his strong 
arm here did the work of the fens, and forests elsewhere, and 
acted as a restraining force. So that physical geography, 
legends, and the internal evidence derived from the analysis 
of local names are combined. For another instance of the 
accurate strictness of the Danish frontier, see Castra. 

The Scandinavians came after the Saxons, the Romans 
before them. Trace this by means of the words — 

Castra = camp, in Chester-ton, Ehh-chester, Ciron-cester, and 
Tad-cosfer; none of which varieties are indiscriminately dis- 
tributed. For the forms in -cester, search the midland coun- 
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ties, from Tow-ceater to Ciren-ccster. This, probably, indi- 
cates some local difference of dialect. 

For -Chester, see the rest of England, minus the Danish area. 

In the Danish area, the nsual form is -caster (Tad-caster), a 
form never foond beyond it. On one side of the river Nene, 
that divides Hunts and Northamptonshire, we have a Caistor, 
on the other a Chester-ton, So closely can the line be drawn. 

Coin = colonia = colony, as in lAn-^oln {Li/ndi coUmiay, 

Foss = fossa =z ditch. Trace ont the different Jbss-roads. 

Street, from Strata, gives us the line of more than one 
Koman road, traced by means of the S^re^tons and Strat- 
fords. 

Wath = ford = uadum. 

Now take Wales on one side, and France on the other. 
The words in -viUe, and -inont, are French, having come in by 
the Norman Conquest. 

The Welsh geographical vocabulary must delay us a 
little longer. Compare it with the English. The difference 
is striking. Compare it with the Scotch. There is like- 
ness, but difference also. Compare it with the Irish, lliere 
is still likeness ; but the difference increases. One pair of 
the words of importance is aber (as in Aber-jBtwith) and 
Jnver (as in /nver-ness). The meaning is a confluence of 
tvaters, sometimes that of two streams, sometimes that of 
a river and the sea. There are no Invers in Wales, and no 
Ahers in Ireland. In Scotland there is a mixture of the two 
forms. The forms in Uan {clearance, enclosure) enormously 
preponderate. To this add, as some of the chief Welsh 
elements — 

Avon = river. 

Bach = little, as in Pen-maen-lxich = head of little rock, 

Ceraig = rock = crag, as in Capel Ceraig. 

Cwm., — vaUey under the escarpment of a hUl, 

Coed = wood—Bettws-y-coed, 

Maen = stone or rock. 

Mawr = great — Pen-maen-mawr = head of great rock, 

Nant — valley. 

Pen = head — Pen-)iant = head of valley, 

Tre — place, occupation, home-stead = stow, in Anglo-Saxon 
and English. 

The list may be largely increased ; but these are enough 
for the purposes of illustration. 
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Trace them in England, France, Scotland, and Ireland." 
In England and France they will be found, after a carefttl 
search, because the original language of those two countries 
was ^ed to the Welsh in its oldest form— Nantes in 
France ; in England the numerous Avons (rivers), and -combes 
(Stinch-cowfte, &c.) They decrease as we go westwards, as 
may be seen by comparing Monmouth, or Cornwall, with 
Lincoln, or Norfolk. 
The English has spread from Germany towards Wales. 

In Scotland, and Ireland, Welsh elements are found, be- 
cause the present Gaelic of those countries is allied to the 
Welsh ; but they are only found partially. Look for the 
forms in rnxivyr (m6r\ and pen (ben) ; as well as for several 
others, e. g,, aber and inver, already noticed. 

In Ireland, note the forms in Kil (JTiT-kenny), and sliebh 
(mountain), Kil is cella = a sainfs ceU. The Kirks and 
Churches of England, are cells in Ireland. BaUy = toivn, 

North and Western Scotland agree with Ireland, with a 
difference. Ben (as is Ben Lomond) replaces diebh. 

All this helps to tell us what languages have come into 
Great Britain. But there is another question— what lan- 
guages have gone forth from it? The maps of North 
America and Australia answer this. 

There is a third. Antiquity is illustrated by searches of 
this kind. A map of ancient Gaul and a map of ancient 
Britain agree, just as do the maps of modem Britain 
(England) and Germany, and just as the maps of modem 
England and France (modem Gaul) disagree, or agree but 
partially. This tells a tale of change. History does the 
same. However, the object of these exercises is to antici- 
pate so much history — ^to meet it (so to say) half-way. 
But, before the changes set-in, the languages (as aforesaid) 
of Britain and Gaul were allied. 

In ancient Gaul, we have numerous compounds in — durum 
(dur = water), magus (magh = fieldy plain), &c. We have the 
same in ancient Britam. 

Britain has now been considered, and it has been con- 
sidered fully, because it is the field from which our illustra- 
tions are drawn. The other parts of the world will be dealt 
with summarily. The questions, however, will, in the main, 
be the same. Different grounds will be beaten, but they 
will be beaten in the fame wav. 
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Fitijrcs, Spaik, Poitcoai^ Wallachia, ahd Moldavia— 
PABTB OF SwrrzxBLAND. — ^In all these countries, the Latiii 
plays the same part as the Anglo-Saxon or T«^glish does in 
Great Britain. — ^It supplies the migority of local namoe. At 
the same time (as is the case in England), there is the 
original langaage of the country preceding it, and certain 
superadded elements following it ; just as the Welsh woids 
in England precede the Saxon in point of time, and the 
Scandinayian and French follow. 

Italy. — ^like the countries just named, Italy is Latin in 
respect to its local names — ^at least in its central parts. It 
differs from them, however, in being the native country of 
the Latin language ; which the others were not. 

The history that the geography of these countries antiei- 
pates, is that of the Roman conquests. The Latin words are 
much disguised ; least in Italy and Spain, most in Walla- 
chia, Moldavia, and the Latin port of Switzerland. 

This Latin part of Switzerland should be found out 
by the pupil. It is that part where the majority of the 
names are neither French nor German, t. e., the Grisons' 
country. 

The Latin words are much disguised. This has already been 
stated. Proof of it lies in the following examples. 

The Latin casa = house, becomes Os, or Osch, This enters 
into composition with beUa = heauii/ul, longa = long, nigra 
= blackf and becomes Gs-peU, Gsch-leng, Gs-^ur, 

Pratum = meadow becomes pra ; and pratum helium = 
'beautiful meadow, becomes par-hieL 

Campus = field (as in the French Champ de Mars), be- 
comes Kamp, Gamp, Tshamp. 

VaUis = valley, becomes Vol, Vd, VU, Fl, and Pfl ; as VoU- 
gross = great valley, Pflun = vaUey (Italian, vaUone), All 
these are Grison Swiss. The Wallachian and Moldavian 
localities end largely in esti, as Bvdesti. 

The Germans that invaded France, invaded Spain also. 
The Spanish March (3fMrc-ia) has been noticed. But besides 
the Germans, Spain had a peculiar invading nation of its 
own, viz., the Arabs. Trace these by the forms in Al-, as 
-4Z-gezira8, and Guad-,&6 Cri^cwi-iana. Al = the, Good (Wady) 
= river-course. 

But Guad-iajia, is only half Arabic. The ana is the word 
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AnaSf wMch is the ancient name for the river, in what 
language is anas to be fonndP In that language which 
bore the same relation to the Latin of the Roman invaders 
that the Welsh does to the English. This is an obscure 
language called the Basque, spoken in a comer of tiiio 
Pyrenees. In this the oldest Spanish names are significant. 
The Ast of -4«^urias belongs to the tongue =rocA;. Trace 
Basque names in Spain just as we traced Welsh ones in 
England. 

Gbeece. — Considering how easilgr the Greek language 
forms compounds, the small proportion of the Greek geo- 
graphical names which are significant in the Greek language 
is remarkable. Stranger still is the fact that though not 
significant they are in the Plural number — Theboe, Athencp. 
It looks as if the Greek tongue was originally foreign to the 
Greek soU. It is as a part of a classical education that the 
analysis of Greek, Italian, Spanish, Portuguese, French, 
Grison, and Wallachian local names is most important. In 
Spain, where, though complex, the analysis is easy, wo 
have — 

Basque — ^^s^urias = rock, 

Boman — Mont-serrat = M&ns serrcUus. 

Oerman — Murc-ia, = March. 

Arab — Crmw?-iana = Water-course of the Anas, 

To the Greek the obscure language of the Albanians 
probably bears the same relation that the Welsh does to 
the English and the Basque to the Spanish. 

Trace the Arabic of Spain from the south to the north, 
beginning with Granada, the most Arab portion of the 
Peninsula. Sardinia, Corsica, and Sicily are all more or less 
Latin, ancient Sicily being very Greek. Ancient Wallachia 
and Moldavia (Dacia) abound in forms — in am and avo, 
which re-appear in modem Servia. 

Hung ART. — Move towards Hungary from the west, and 
the German names indent the frontier. Do so from the 
south and the Servian forms accompany you. Trace the 
Wallachian forms eastward and you find them in Tran- 
sylvania — ^where you also find the German ones, for Cron- 
aiadtf &c., are German settlements. Nevertheless, Central 
Hungary has a class of names peculiarly its own — var, 
as in Temes-var, being most characteristic. Var means 
fortress. 
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Poland, Russia, Bohsmia, Sesyia, Croatia, Buzj6Abia,&c.— 
SometimeH a sories of local namoB can be traced over kurge 
areas by simple infipection, i. e., without analysifi and wi&r 
out translation. Take up a map of Poland and verify this. 
Try to pronounce the names of the parts about Warsaw, 
Posen, or Cracow, and you will soon find that you are in a 
region of new sounds and new combinations. Look, in the 
fii^ instance, to these only, and note their distribution. 
They spread to the German frontier in Altmark, Thuringia, 
Saxony, Bohemia, and Moravia, and beyond it. They indent 
Hungary with its pccuUar Magyar forms. They thii off (so 
to say^ in Wallachia, Moldavia, Bessarabia, and the Crimea, 
thougn in all these countries they can be traced more or 
less. They re-appear in Bulgaria, Servia, Bosnia, Croatia, 
Camiola, and Carinthia. In forms more or less fragmentary 
they may be traced over the Tyrol and Styria, Upper and 
Lower Austria, and much of Bavaria. Then they fiU Russia ; 
and as Siberia is Russian, mix with the original local names 
of Siberia, and even North-Westem America. They can be 
traced up to Jutland on the eastern sides of Holstein and 
Sleswick — ^though indistinctly. For all this vast area the 
nomenclature has a general character or physiognomy. 
There is a general likeness — ^but there is difference also. 
This was what we saw in Germany and Scandinavia. We 
must, surely, have before us a vast group of allied languages 
or dialects— a family of cognate languages. Let us &r8t 
separate it from the other great groups with which it comes 
in contact. These are — 

1. On the south the Italian, Find the line of demarcation 
in the parts about Trieste and Venice. 

2. Also the Turkish, — Look for this on the Lower Danube 
and the Crimea. 

3. On the south, and west, and south-west, determine its re- 
lations to the German — in Bohemia, Saxony, and the Valley 
of the Elbe generally. 

4. On the north and east define the frontier by a line drawn 
from Lapland and Finland. 

The general name for the great class is Sarmatian, It 
falls into two branches : 

a. The Slavonic in Poland, Russia, Bulgaria, Senia, 
Bosnia, Croatia, Slavonia, Carinthia, Camiola, parts of 
Hungary, Moravia, and Bohemia. 

h. The Lithuanic, in the Governments of Grodno, at 
Wilna, Kovno, Livonia, Courland, and part of East Prussia. 
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Here the names recede most from the Polish type. Con- 
trast the local names, which are not Grerman, of East Pni8sia» 
with the non-German ones of Alt-mark or Saxony. 

Follow the names from East Prussia (the conntry of forms 
in gaUen and ktdlen) through Conrland into Livonia. In 
North Livonia they will change. Forms in -ma (4and) will 
appear, as Testa-T/ia, Tor-7na, Vendra-wio. In Esthonia these 
i/nll increase. In Finland we shall have got into a new 
region of local names altogether ^ a region of words ending 
in -^irvij and -yarvi (lake)^ and in -Jok (yok), river, with asso- 
ciated and characteristic forms in -mois, -almi, -west, &o. 

Much as the Lithuanic agrees with and differs from the 
Slavonic, will the Lapland forms agree with and differ from 
the Fin of Finland. Both belong to a large family, which 
may be traced by its forms in^-A; (n'ver) into Siberia. 

Lapland takes us round to the Scandinavian of Norway 
and Sweden ; the contrast along the frontier being manifest. 

Still stronger is the contrast between the Fm and the 
Sarmatian — extreme forms of each being taken from Poland 
on the one side, and the Duchy of Finland on the other. 

One is the region of forms in -trasky seky -ma, -la, -yaur 
-yard, -sdloni, &c., the other of -hits, -pel, &c.. 

Of like magnitude and importance with the Fin, Sarmatian, 
Latin, and German series of local names, is — 

The Tuek— by which is meant, not merely the Turks of 
Europe, but the Tartars of Independent Tartary. Trace the 
names from this as a centre. They are eminently charac- 
teristic. There is — 

Bagh, Tagh, Tau = hill. 

Kara == Uack, whence kara-dagh = black mountain : kara- 
haugh = black garden, 

Ak = white and kerman = fortress, hence Ak-erman = wliite 
fort, Hissar also = fortress, 

Su = water — kara-su = black-water : kcH = lake, which in 
Mongolia becomes nor, 

Persia is characterised by forms in rtid = river, and -sfan 
(Hindo-s^an) = coimtry ; Abasia, with Syria and the Holy 
Laud, has its Bahr = sea, Beni = sons, Jebel = raountain 
(^Gibral-tSiT), Nahr = river. Has = head (^promontory), &c. 
Trace these over North AfHca and Spain. 

This is sufficient to indicate the kind of research requisite 
for the kind of teaching suggested by the present sketch. 
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Every portion of the world supplies instances, and whether 
we look to South Africa, South America, or South-eastern 
Asia (-agua, -ama, pulo\ or any intermediate part, the same 
phenomena present themselyes. The more the learner 
knows of those, the more he will have anticipated a certain 
amount of historical and philological teaching ; and the 
more he exercises himself in the search for them, the better 
he will like his map. 

Fuller information on the subject of the English local 
names can be derived from Kemble's Codex DiplomaHcus ^vi 
Saxonici {Preface to vci. iii.), and Professor Leo^s (of Halle) 
Treatise on the Local Nomendature of the Anglo-Saxons {Trof- 
dated by — Williams :') indeed it is from the former of these 
works that much of tne present notice is taken. 

For Bussia, consult the Maps of the Society for the Diffusion 
of Useful Knowledge. Here an explanation of the commoner 
elements is given. This should he a tmiverscd practice. Thus, 
Staro =■ oldi Ostrov =s idand^ Ozero = lake^ Mai = little, Vdeky 
= greaif Zemiya a Umd^ &c. 
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Abyaiinia, mountaini of, 46. 

Adriatic Sea, depth of the, 1 10. 

Afghanistan, plateau of, 51 ; desert of, 81. 

Africa, dimensions of, 26 ; oonflgoration 
of its shores, 32 ; its rivers, U8, 287. 

African table-lands, 51. 

Ages of natnre, 21. 

Agricultttre, countries most advanced in, 
271. 

Aldan Mountains, 45. 

Aleutian Islands, direction of the, 48. 

Alluvium, 19. 

Alps, the, 46. 

Altai Mountains, direction of the, 45. 

Amazon, forest plains of the, 67. 

river, 189, 147. 

Amber, 104. 

America, dimensions of, 26; character- 
istics of its formation, 58 ; its fknna, 
259 ; mountains, 285 ; riVen, 288. 

American deserts, 82. 

plains, 60-74. 

Uble-lands, 52. 

race, characteristics of, 247. 

Anahuac, plateau of, 47, 52. 
Andes, the, 47. 

Animal kingdom, primary groups of the, 

237. 
Animals, distribution of, 239, 246. 
Antimony, the metal, 102. 
Apalachian Mountains, 47. 
Apennines, the, 46. 
Arabia, high land of, 51 ; deserts of, 81. 
Arctic and Antarctic Oceans, 29. 
Arm^iia, mountains of, 46. 
Arrow-root, properties and uses of, SSO. 
Arsenic, the metal, 102. 
Asia, dimensiotis of, 26 ; description of, 

82 ; rivers, 148,'286 ; moubtldnS, 282. 
Asiatic table-lands, 49. 
Atacama, desert of, 83. 
Atlantic Ocean, description, 28; depth, 

112, 113 ; currents, 124, 125. 
Atmosphere, eompositioa afnd ptropmties 

of the, 155. 
Australia, dimensbnsof, 26 ; charaetcrr of 

the interior, 4S. 
Asores, volcanic nature of the, 97. 
Baltic Sea, depth of the, 110. 
Banana, native country of the, 297. 
BartUiuk, atappe of, ft9 



Barley, limits of iCB culture, 227. 

Barometer, uaeftil in indicating a storm 
173, 174. 

Basins, 76. 

Batatas, native country of, 229. 

Beloochistin, desert of, 81. 

Birds, distribution of; 241. 

Bismuth, the metal, 102. 

Bitumen, 104. 

Black Sea, depth of the. 111. 

Bore, at the mouths of rivers, 145. 

Bread-f^uit t^ee, distributioii of the, 229. 

Breesea, hmd and sea, 169. 

British Islands, physical features of, 275 ; 
hydrography of, 277; mountains. 284 

Budcwheat, 227. 

California, snowv mountsins ot^ 47. 

Calms^ cone of the, 170. 

Carboniferous formation, 19. 

Oarpathian Mountains, 46. 

Cataracts, nature of, 145. 

Caucasian race, charaoteristfcs of, 24b. 

Chalk formation, 19. 

China, plain of; 58. 

Cinnamon, native country of, 230. 

Cirro^umulus, or Sonder-cloud, 181. 

Cirro-Strattts, or Wane-clqud, 181. 

Cirrus, or Curl-cloud, 179. 

Clay-slate, 19. 

Climate, 200 ; causes of, 20U, 201. 

Clouds, various kinds of, 176-182. 

Cloves, native country of, 230. 

Coal, 103. 

Cobalt, the metal, 102. 

Coca, native coun^ of, 230. 

Cocoa, native country of, 230. 

CocoA'Tiut pafan, native rc^rfons of, 228. 

Coffee, native country of, 230. 

Commerce, <Mrigin and influenee of, 267. 

Continental islands, 86 ; rivers, 139. 

Continents, the great, 24 ; fiicts regard- 
ing, 26; general form of, 30; mean 
elevation of, 1 IS. 

Copper, the metal, 102. 

Coral Manda, mode of thehr formation, 
87 ; ekttet and dtmettaions of, 90. 

Co-tidal lines, 117. 

Cotton, where cultivated, 230. 

Coiiv-tMe, uses of the, 289. 

Cnmolo-Stntna, «r Twin-doiid^ !••• 

Cumulus, or Stracb^ii-cload. lilt. 
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Carrents, lutare and eante* of, 121 ;' of 
the Padfie and Indian Oceans, 183 ; of 
the Atlantic, 123; modeofaioertaiiUng 
their direction, 186. 
Date-palm, native oountrietof the, 827. 
Day and nisht, the phenomena of, 7. 
Deocan, hiKnlanda o( 51. 
Deltas, formation of, 135. 
Desert, the great American, 47, 82. 
Deserts, explanation of the term, 78. 
, great Libyan and Nubian, 80. 
■ of Arabia, Syria, Mesopotamia, 
Persia, &c.,8t. 

- of Gobi, or Shamo, 82. 



Dew and white-firost, 175. 

Dew-point, the, 175. 

Diluvium, 19. 

Distribution of land and water, 24. 

Dodo, remains of the, 265. 

Drought in Buenos Ayres, 183. 

£arth, figure and dimensions ot, 1 ; proofr 
of its globular form from appearances 
at sea, 1, 2, 3 ; from lunar eclipses, 8 ; 
from measurements of arcs of a me- 
ridian, 4 ; from pendulum experi- 
ments, 4 ; measurements of, 4 ; den- 
sity, 4 : rotation about its axis, 5, 6 ; 
mean distance ttom sun, 6, 10 ; revo- 
lution about the sun, 8 ; inclination of 
axis to plane of its orbit, 8, 10 ; day 
and night of, 9 ; seasons of^ 9 ; sones 
of, 1 1 ; structure of its crust, 13 ; chief 
productions of, 273. 

Earthquakes, phenomena of, 92. 

£l-burz Mountains, 46. 

Electrical and magnetical phenomena, 
212. 

Electricity, 212-218. 

England, features of, 276. 

Eocene formation, 19. 

Equinoxes, 9. 

Establishment (of a port), meaning of, 
117. 

Etesian winds, 170. 

Ethiopic or black race, characteristics of, 
246. 

Europe, dimensions of, 26 ; coast-line. 
31 ; relative quantity of rain in, 192 ; 
industry of its inhabitants, 270. 

European mountains, 283. 

plains, 57. 

rivers, 287. 

table-lands, 52 

Evaporation, nature of, 174, 175. 

Fauna, meaning of the term, 248. 

Faunas, distribution of, 253 ; Arctic fauna, 
256 ; Temperate faunas, 257 ; of Ame- 
rica. 259; of the Old World, 260; 
Tropical faunas, 260 ; of Africa, 262 ; 
Tropical Asia, 262; Madagascar, 263. 

Features of the land, 35. 



Pislies. distribution o^ 940; miffndioitt 

of; 241. ^ 

Flora, meaning of the term, S48. 
Fogs, 177. 
Food-plants, character of the, 826: la/t 

of the principal, 226. 
Fruits, countries of the Aner kinds, 271, 
Geological formations, 18, 19. 
Geology, nUUty of, 23. 
Germany, heaths and landes o^ 57. 
Ghauts, mountains, 46. 
Glaciers, production and movements of, 

197. 
Globe, surfSue of; estimated at, 84. 
Gneiss formation, 19. 
Gobi, desert of, 82. 
Gold, how and where got,* 100. 
Granitic formation, 19. 
Ground-swell, 1 16. 
Gulf-stream, 124. 
Gymnotos, mode of capturing the, M{ 

native country of, 241. 
Hail, origin of, 198 ; siste of haiUtoiu^ 

198 ; geographical distribation of, 19t. 
Hala Mountains, 46. s 

Harmattan, the wind, 162. 
Heavenly bodies, apparent moCkm of, i. 
Heda in Iceland, 97. 
Hercynian Mountains, 46. 
Highlands (of Scotland), the, 879. 
Hindoo Roosh, 45. 
Hindoostan, lowlands of, 58. 
Hungary, 58. 
Hurricanes, 171. 

Iceland, volcanoes and geysers of, 97. 
Igneous rocks, nature of, 15. 
Indian Ocean, description of, 29 ; its cni^ 

rents, 123. 
Indians of the Pampas, 70. 
Inflammable minerals, 103. 
Inland waters, 128. 
Iran, table-land of, 50. 
Ireland, surface and productions of, 279. 
Iron, the metal, 101. 
Ischim, steppe of, 59. 
Islands, different kinds of, 85. 
coial, formation of, 87* 



Isochimenals, meaning of, 209. 

Isotherals, meaning of, 209. 

Isothermal lines, 209 ; uble of; 810 

Kepler's first law, 7. 

Uws,ll. 

Rhirghiz, steppe of, 59. 

Rong, mountains of, 46. 

Lakes, 151. 

Land, distribution of, 24 ; greater qnauf 
tity in the Eastern Hemisphere, 25; 
extent of different portions of, 25; 
horizontal profile of, 30 ; vertioid pro* 
file of, 33 ; effecU of its diversity of 
form, 34 ; general features of its sor- 
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free, 35 ; elevatioa o^ m inflnenciiig 
cUmate, 20S. 

Land and tea breeies, 169. 

Latitude, inflneBee o^ on climate, SOI . 

Lead, the metal, 102- 

Lte fimnatioR, 1». 

Libanos, moontalns ot, 46. | 

Libyan Dewrt, 80. 

Llanos, the, 62. 

Lombudy, plain of, &8. 

Lowland plains, &6. 

Lowlands (of Scotland), 278. 

Lnpata, moontains o( 46. 

Madagucar, (konaof, 263. 

Magnetism, 218-220. 

Maize, eoontries wbete coltirated, 227. 

Malay race, characteristics of, 247. 

Mammalia, distribotion <^, 242. 

Man, geognphical distribatioa of, 243 ; 
classification of, 243. 

Manioc, native country and uses of, 230. 

MannfiMtures, countries most distin; 
gnishedfor,271. 

Mvanon, the river, description oC 139. 

Marine shell-fish, ilistribution o^ 240. 

Mediterranean Sea, account o^ 1 1 1. 

Mercury, the metal, 102. 

Mesopotamia, desert ot, 81. 

Metals, description of the various, 100. 

Mica schist, 19. 

Millet, countries where cultivated, 227. 

Minerals, distribution of, 100. 

, inflammable, 103. 

Mineral salts, 104. 

Miocene fiMrmation, 19. 

Mississippi, the, deseriptiota of, 140, 141. 

Missouri, the, description of, 141, 142. 

Mistral, the wind, 160. 

Mollnsa^ 240. 

Mongolian race, characteristics of, 246. 

Monsoons. 166. 

Moon, its distance jQrom the earth, 6. 

, mountains of the, 46. 

Mountain systems, direction of^ 44. 

Mountains, 'various forms and heights 
of. 36, 37 ; their composition, 87 ; di- 
rection and length of their slopes, 37- 
40 ; elevation, 40-44 ; connected view 
ef, 48; tiieir use in the economy of 
nature, 54 ; the strongholds of na* 
tional liberty, 56 ; their influence on 
climate, 205 ; list of, with their eleva- 
tions, 282-286. 

Mountains in Africa, 46. 

in America, 46, 47. 

in Asia, 45. 

in Europe, 45. 

Nature, the four ages of, 21. 

Negroes, features of, 246. 

Newton's deductions from the laws ot 
Kepler, U. 



New World, nvers <^, 139. 

New Zeahmd, rivers of; 288. 

Nimbos, or Baui^load, 182. 

Nofth America, mountains o^ 286 ; it 



North Sea, depth ot, 109. 

NubUn Desert, 80. 

Nutmegs, native regions of, 230. 

Oases, die, 80. 

Oats, countries in whidi grown, 227. 

Ocean, the, ccdour, saltneas, temperature, 

depth of, 106-112; wvvea ot, 114; its 

influence and aspect, 126. 
Oceans, the great, 27. 
Oceanic rivers, 139. 
Offing, 2. 

Ohio, description of the, 142. 
Old World , chaiacteristie formation of,58. 
Olive, limits of its cultivation, 227. 
Oolitic formation, 19. 
Oregon mountains, 46. 
Osarks, mountains of the, 47. 
Pacific Ocean, dimensions and shape of; 

27, 28 ; volcanic isles ot, 91^ currents 

of, 123. 
Pampas, the, 68. 

Indians, account of, 70. 

Pampero, the, 171. 

Panama, Isthmus of, 47. 

Fkndanos, 229. 

Parime, mountains o^ 47. 

Paropamisan mountains, 46. 

Pasco, plateau of, 52. 

Puses of mountains, 77. 

Patagonia, desert o^ 83. 

Peat, 103. 

Pepper, native country of, 230. 

Persia, great salt desert of, 81. 

Peruvian bark, uses of, 230. 

Physical Geography, definition of, 1. 

Pine Barrens, nature of the, 61. 

Plains, character of, 48 ; European, 57 ; 

Asiatic, 58; African, 60 ; American, 60. 
Planets, table of, 12. 
Plantain, or Banana, 227. 
Plants, geographical distribution of, 221 ; 

number of species, 222 ; la«s of their 

distribution, 231-236. 
Plateaus, height of; in Old World, 41; in 

New World, 43. 
Platina, the metal, 101. 
Pliootne formation, 19. 
Plutonic rocks, 16. 
Polynesia, mountains of; 286. 
Potato, native country of the, 229. 
Potosi, or TiUcaca, pUteau of, 52. 
Prairies, or Savannahs, the, 61. 
Promontories, all great ones point 8., 31. 
Puna, winds of the, 164. 
Pyrenees, 46. 
Quito, plateau of, 52. 
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Raeeiof men, S4S. 

Rain, phenomena of, 18S ; dktribatkw 
of, 185 ; region wHfaoat, 163 ; tiopkal, 
187 ; extm-tTO|rical, 191. 

Reptile^ dirtribation of, 241. 

Rioe. countries in which caltivaied, M7. 

Riven, nature of, 1S2; lonvoei ot, 1S8; 
descent and rapidity of, IM ; union <tf, 
136; irrigation by, 137; months of, 
137; water of, 188; floods of; 142; 
eompariaon of, 14» ; oouiee of, 147 ; 
influence ol^on cammetce and eiviliia- 
tion, 149 ; table of, 286-228. 

River systems of the great continents, 146. 

Rocks, ffeological meaning of, 15. 

Rocky Mountains, 46. 

Rokitno, bog-land of, 57. 

Russian plain, the, 67. 

steppes, 59. 

Rye, countries in which most extensively 
used, 227. 

Sahara, or the Great Desert, 78. 

Salt, 104. 

Sand-pillar, 171. 

Sandstone rormations(New and Old Red), 
19. 

Savannahs, or Plt^pries, three sorts of, 61. 

Scotland, figure and surface of, 278; 
islands of, 279 ; productions of, 279. 

Sea, colour of the, 106 ; its laltness, 107 ; 
tempoature, 108 ; depth, 109. 

Seasons, the, 7. 

Sedimentary rocks, 15. 

Selvas, or forest plains of the Amazon, 67. 

Shamo. or Gobi, desert of, 82. 

Sharks, range of, 241. 

Siberian plains, 59. 

Sierra Nevada of California, 47. 

Silurian formations, Upper and Lower,l9. 

Silver, the metal, 101. 

Simoom, or Samiel, 79, 160. 

Sinde, desert of, 82. 

Sirocco, the, 162. 

Slope of a country, influence of, on cli- 
mate, 204. 

Snow, nature of, 195; limits of eternal 
snows, 203. 

Solano, the wind, 1 63. 

SoUtices, 9. 

Sorghum.coontries where cultivated, 227. 

Soudan, or Negroland, 60. 

South America, forests of, 225 ; moun- 
tains, 285 ; rivers, 288. 

Springs, 128: mineral, 130; sulphureous, 
132; chalybeate, 132; saline, 132. 

Steppes, the, 59. 

^$tone!«, enumeration of the precious, 103. 

Stratified rocks, 15; table of, 19. 

Stratus, or FaU-cloud, 180. 



UnmcKOB, range of the, 230. 

Suleymin Mountains, 46. 

Sulphur, 103. 

Sun, ito distaaee from the eutb, 6. 

Syria, desert of, 81. 

Table-lands of Asia, 49; of Africa, 61 { 

of Europe, 52 ; of America, 52-54. 
Tasmania, rivers of, 288. 
Taurus, Mount, 46. 
Tea, native country ot, 230. 
Temperature (mean aimual), tables ^ 

210. 
Thnrr, desert of, 8S. 
Tklal bore, how formed, 119. 

rivers, 145. 

Tides of the ocean. 116 ; height 9f, 118. 

Tide- wave, progress of, ISO. 

Tin, where found, 102. 

Titlcaca, plateau of, 52. 

Tornado, 171. 

Torpedo, dispersion of the, £4'.. 

Trade routes, direction of the, 27k. 

Trade winds. 164. 

Tnlares, valley of the, 47. 

Tundra, the, 57. 

Turan, plain of, 58 

Typhoons, 172. 

Ural Mountains, 46. 

Valleys, basins, and pa ss es , 7ft-78. 

Valleys in Europe, 75; in Asia, 76; in 

Africa, 76 ; in America, 76. 
Vanilh^ native country and naes of, 230. 
Vegetation sones, 223. 
Venezuela mountains, 47. 
Vindhya mountains, 46. 
Vine, Umits of its cultivation, 230. 
Volcanic districts, Americaii, 95 ; Atiaik, 

96 ; African, 96; European, 97. 
Volcanic isles in the Pacific, 97. 
Volcanoes, description of, 92 ; list of, 94. 
Wales, features and productions ot, 277. 
Waterspout, 171. 
Waves of the ocean, 114. 
Wells on the formation of dew, 176. 
Wheat, extent of its cultivation, 227. 
Whirlwind, 171. 
Whitef^ost, 175. 
Winds, causes of, 166 ; velodftv of. 157 ; 

variable, 158; permanent, 164; trade, 

164 ; periodical, 166. 
Wines, countries of the finest, 230 
Xarayes. lagoon of, 190. 
Yucatan, peninsula of, 31. 
Zagros, mountains of, 46. 
Zinc, the metal, 102. 
Zones, 11 ; comparative extent of, 25; 

vegetation cones, 223. 
Zoophytes, nature and distribution of, 

239. 
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HUGHES'S READING LESSON BOOKS. 



This series of Beading Books has been undertaken with 
the double object of supplying to parents and teachers an 
aid in developing the intelhgence and enlarging the know- 
ledge of young minds, and at the same time affording a 
course of essentially English Beading Books. The sub- 
stantial information contained in them has been specially 
prepared by writers eminent in their particular depart- 
ments of Literature, Science, and Art; and as the 
various articles have been written by different authors, 
they afford suflicient diversity in style and diction to form 
a sound exercise in the vocabulary and forms of our 
language. 

The Editor refers with pleasure and satisfaction to 
the list of distinguished men whose assistance and 
encouragement he has received in the preparation of 
this series. Their support gives him a confidence which 
he could not feel in himself, and it speaks well for the 
intellectual progress of the fature, that men of such 
ability think it not beneath them to popularise for the 
young those sciencoB of which they are themselves suc- 
cessful cultivators, and, in many instances, the acknow- 
ledged leaders. 

The plan which has been adopted, after mature and 
careful consideration, is that of making each book of the 
series a complete platform of knowledge, upon which the 
mind may, as it were, rest, and take a general view before 
ascending to a higher stage. 

Attempts are now being made to set aside scientific 
arrangement altogether in school-books, and regulate the 
lessons upon the natural suggestion of objects surrounding 
us, and things said to be "practically useful." The 
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objection to this is — that however valuable a knowledge 
of "common things" be, it must not be acquired at 
a loss of intellectual training. Facts and principles 
committed to memory without order or arrangement 
are soon forgotten, and at best can only give a show 
of smartness, but will never conduce to the higher object 
of education, that of informing the mind and disciplining 
its powers. "Common things" should no doubt be 
learned, and they will be carefully attended to in this 
series, but each in its place where the principle upon 
which it depends may be traced to its source. 

"Without an intelligent teacher you cannot have 
intelligent pupils " may be considered an axiom in educa- 
tion, and so the Editor has not attempted to supersede 
the office of the teacher, but rather to put into the 
hands of pupils a text-book, not written down to 
infantile minds, but quite intelligible to youths of ordi- 
nary capacity who desire to comprehend facts and learn 
how they are related to each other. 

The substance of the present volume has been for some 
months used as a text-book in the school under the 
Editor's care, and been found well adapted for its 
purpose. He now submits the work to the public in the 
fullest confidence that it will be found to convey most 
useful information to pupils, and in the hope that it will 
give general satisfaction to teachers. 

E. H. 

Royal Naval Schools, 
Greenwich Hospital, 
January 1, 1855. 
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I. 

Pfioe 4b. 6^ 

OUTIiIKBS of SGEMPTXTSJE: OSOCfcXtAFHTS* 

aad HISTCAT; 

Gcnaprisiiiff a fall aceoimt of the Phwrioal, PoUtioal, tnd Deseiiptive Geo- 
graphy of Palestine* wkh the a^jaeent fiihle LMnds ; with 12 eoloQiad safM. 

A 'valuable addition to tiw exoellent Bdhool4K>ok8 already produeed Icry 
one of the most industrious of our scholastic authors. Though taking only 
the modest title of ** Outlines," it is a careM compilation, from the most 
trustwOTthy souices, of all that the aUest geegnphioal and historical 
ach<dara have written in illustration of the inspired writingB. And this 
is put together in a manner so tuefiil, iwth to the teai^er and the learner, 
that its geneml introdnetion into superior schools oannot long be deferred. 
Fortefeience in the Ihmily circle it will be found equally convenient, as 
it contains in a convenient form, and at a very moderate cost, the substance 
of several bulky and expensive books. Twelve maps, reduced flrom those 
of Klepert, Wilson, and Robinson, greatly aaslst in aiTording the student a 
fbll knowledge «f the subject, which Mr. Hughes has made as oomprehen- 
sive as possible, by the introduction of well-written ohapten on the 
Orusades and on Modem Syria, We entertain no doubt of the success of 
the work ; indeed Itqamy wim trathbe said to be faidispensable asa popular 
•hand-lxx^ to the Seriptnres. At the -end an «xoellent index ftiellitates 
reference — an addition wlildh students of all ages 4»n appreciate. We 
congmtulate the authsr on piodnelttg so oseAil-a eonlribntionto the educa- 
tional library. — Educational Timet, 

This volume Is designed for tiie use of sohoote-and pvlvate reaAh^, and 
seems to us to provide a volume which will be fsimd eaoeedtnsly usefuL 
It is a careful compilalifm by an experienced teaiftiefe, knd embodies the 
results of the researches <rf modern tmveUers, wherever they throw lisht 
upon the Scriptures, it will be fomid a very useftil oompendinm for BilOe 
students, masters, pupil-teaohers, the upper classes of schools, and an 
interesting volume for private residing. It contains twelve coloured maps, 
which are very neatly and eleariy engmved. — EngHth Jommal qf Educatum, 

This work is evidemiy the resuit Of mneh veading and great experience 
in tuition. The author has brought togrther in a «mall compass all the 
most important reseaNAies in Bible lands, both -of early and recent wrlten, 
on the subject. The experlenoe aoqnired by tlse audiar as a teacher at the 
head of a large and importaiit sehool is dlipKcyed in the Hreatment of the 
snbf ect, both as regards the general arrangements and the execution of the 
details. In both these reajwots the m e tfMP d of tr e atm en t istwch as only sn 
expeiienoed teacher would fkll upon. The -arrangemeiit Is methodical 



ftoa beginning to end, and Idie detsAs are ctven m a simple, easy, and 
interestinff style of language. We have no Beritation In recommending 
the work for adoption in setaoob, wkeva It may be used witii advsofti^ as 
a olaas-book by the advuieed pnpfls. Tin nidneroas maps by which it is 
illustrated vender it paotieidariywdtable finrtlda pQfpoBe.-~2^ Bdmutional 
Expontur, 

In the valuable aid eompHAtenaive litOe work now before us, the anthor 
seems to have spared no labour to make it a complete handbook of Scrip- 
ture geography and htetoir, with maps snd illustmtlons which will render 
it a most useftil eomponlsn in enabling pastors, parents, teachers, and 
I pupils to search the Hcriptnea with interest and deligfat*-.-^(Oro0ifer 
Chronicle. 
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Thin ia another of thow valuable additiona to educational literature by 
which Mr. Edward Hughes has attained a weU-estmbliahed reputation.— 
JVukdamr Esfreu, 

This is a valuable little school-book. It contains a vast amonnt of in- 
formation very pleasantly conveyed. Hie author has not been content 
with the old-fkshioned style of tMching by a dry colleetion of names and 
fiffures; he has gathered from modem travellers and modem natural 
histories their accounts of the places named in Scripture, and these he has 
woven into a history which every young person will read with pleasure and 
proflt. It should be adopted as a school class-book and reading^book.— 
Orttic' 

This is one of the best works of its kind which we have met with, and 
will be found an excellent ma n ual of Scripture geogmphy, whether for 
the fiunily circle or class-room. It contains, in a suodnct and comprehen- 
sive fwm, a well-written and dearly-arranged digest of the results of 
recent as well as early researches in the lands of the Bible, as derived ftom 
the most eminent authorities. In fact the author has presented a complete 
bird's-eye view of his deeply interesting subject, and filled up the details 
of the j^ysical features, climate, and {»t>ductions of the several oonntries 
in the most painstaking manner. A number of excellent illustrative maps 
are introduced tliroughout the volume. — Edinburgh Evening Port and 
Scottish Rec<ird, 

A very valuable addition to the school library ; at the same tim^ the 
work cannot fiul of being acceptable amongst other classes than those under 
instruction. It will be found a complete hand-book <tf Scripture wopx^j 
and history, admirably arranged, and illustrated with maps. It is got out 
in an exceedingly neat style, and is altogether a very excellent volume.— 
The Plymouth^ Devonport, and Stonefumse Herald. 

A work well adapted for the elucidation of the historical portions <tf the 
Old and New Testaments. It will not only be found useful for schools, 
but by those of maturer age it may be referred to with much advantage. 
It is in fact an excellent epitome of knowledge, which "has hitherto been 
inaccessible to the general reader," from being found in all costly volumes. 
Various coloured maps add much to the utility of the work. — TrewnuttiSt 
Exeter Flying Post. 

This, like the rest of Mr. Hughes's educational works, is distinguished 
by elaborateness of design and execution ; fuller books can scarely be had ; 
and in the present case, the latest and best authors have been used, and a 
large amount of information, scattered through a great number of expensive 
work/i, is admirably condensed into one small volume.— Cf>o«ntr^ Observer. 

Mr. Edward Hughes has added to his well-earned reputation by the volume 
before us. The work is chiefly intended as an aid to an intelligent under- 
standing of the history and topography of the peoples and countries referred 
to in the Scriptures. It is, however, not merely a Scripture illustrator, ss 
it glances at the coeval history of the nations not within the scope of the 
Scripture narrative. The text is laboriously compiled, the explanations 
are terse and simple, and the coloured maps aid in placing before a mode- 
rately diligent student the whole theatre whereon was played the most 
momentous drama in the history of the world. — Birmingham Herald. 

Such a work needs but little commendation from us — it must make its 
way, for it is an invaluable handbook for those who read the Scriptures.— 
Ipswich Express. 

This is one of the most excellent works for duddating the narrative and 
throwing light upon the prophecies of the Holy Scriptures that we have 
seen. Its author nas with much research and ability condensed much in- 
formation accumidated by divines and biblical critics— hitherto inaccessible 
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to the general reader — into a low-priced oetavo volume. It is embellished 
with a number of small-sired bat beautifully executed maps, and great 
attention is paid to the historical as well as the geographical portion of 
the work. It appears to have been especially designed for the use of 
schools— but private students generally will also find it a most pleasing 
and instructive vade-mecum. We consider that the public are deeply 
indebted to Mr. Hughes for the issue of such a work, and trust that it will 
obtain a circulation commensurate with its hi^h merits.— P/ymoutA Times, 

We have on several occasions mentioned with peculiar approbation the 
educational works of Mr. Edward Haghes ; but none of them are superior 
— if ecjual— >in point of interest and utility, to this woTk.— North JFalei 
Chronicle. 

We have before noticed some of the compilations of this author, and 
this last one is equally good with the others. Mr. Hughes's works must 
be invaluable to the young, as he has a clear and concise manner of im- 
parting his knowledge, which interests and informs without over-taxing the 
attention. The volume before us treats of Scripture geography and 
history ; it evidently shows that much care has been bestowed on if, and 
the writings of many eminent men are referred to. It is also interspersed 
with numerous coloured maps, which will be of great service to the reader 
in the perusal of this to-be-much-recommended little work.— Brtfto/ 2lme«. 

Mr. Hughes traces with great clearness the different periods of Scripture 
history, and not only gives the locality where important events occurred, 
but illustrates them by carefully prepared maps. Although he modestly 
styles his work " outlines," we are assured that it will be consulted by aU 
the classes to whom he addresses iUSherhcrne Jowmal. 

This excellent work will supply a deficiency which has been long and 
deeply felt in our educational literature. We have looked very carefully 
through the volume, and can confidently recommend it, both to the con- 
ductors of schools and to the private student, as a most valuable, accurate, 
comprehensive yet concise, and well-arrangCMl text-book of the lands of 
Scripture. Altogether we hail the appearance of the work with sincere 
satisfection, believing it will be of great use to many Biblical students, 
and prove a valuable addition to our modem school literature. — Nottingham- 
shire Ouardian, 

It will prove invaluable to every diligent studrait of the Word of 
God, especially those whose means will not allow the purchase of more 
expensive works, and whose professional or business avocation do not afford 
them suflScient leisure to peruse more elaborate productions. In these 
brief yet comprehensive "Outlines of Scrijyture Geography and History " 
they will find everything required to elucidate the difficulties that may 
arise in the course of their study of the sacred volume. The maps, twelve 
in number, which both embellish and Elucidate this able work, are 
exceedingly valuable. We strongly recommend the book as the most 
valuable of its kind. — Portsmouth uvardian. 

We have said on former occasions that we esteem the set of school 
books which bears on the title-page the name of Eowabd Hitohxs, 
F.R.A.S., of the Royal Naval.School at Greenwich, as of the very highest 
order of excellence. Mr. Hughes well sustains his great reputation as 
a teacher, in the volume entitled— Ovt/tnes of Scripture History and 
Geography; Iliustratiita the Historical Portions <fihe Old and New Testor 
ments — which is equally adapted to use in education and to the private 
r^uiing of those persons who cannot attempt very fiill biblical studies. 
The double character of the book will be understood from ite title,— it 
contains a summary of Sacred History, and along the line of its progress 
are Geographical episodes, forming nearly half of the whole matter. In 



■ite« of ancient cities and towns, and of the most eventfti 
tare history, is set before the reader in interestinjg i 
extracts, fhnu the worlcs of the matt recent and diaciimi 
As a wliole. it ix a most praist'worthy and valuable little 
on the Crundes and Modem Syria give it a useAil eompL 
illn.4trated hv twelve small but clear colonred maps, in 
and the atljoinin)^ countries arc represented under all t1 
political rlianf^es to M'hich they liave been subjected. — iVir. 
Much interestinfr information, illustrative of the hlstori 
of the Old anil New Testaments, is to be found in this ^ 
found useftil by all who are engajj^ in teachin^^ from the 8c 
in the scliool or at home, bein^ calculated both to li^hl 
tlie teacher, and to interest the mind of the pnpil. A f 

Sained by the history being presented in a connected fa 
etached portions, as the plan of the inspired volume 
inven there. A variety of Iteautifiillv-coloured maps fi 
elucidation of the sabject.— /ifrerpoc/ btmrier. 

To the many valuable works prepared by Mr. Hughes 
in the present volnme, one which will be certain of 
He has, with great diligence and intelligent seal, collec 
recent as well as ancient researches in the lands of th 
presented them in a manual for popular and educational u 
of instruction in school, or for pnvate referraioe by the 
this is a most complete and truly valuable Iiand-boolc of Sci 
and history.— Lttvrory Oazette. 

Tliis is another addition to the many admirable scho 
published by the same author. The work is illustrate 
the author in this compilation has laid under contribution 
most celebrated writers on the subject of which his book tree 

Mr. Hughes is the author of several educational works 
made liim fkvoorftbly known wherever they have been usi 
1)efore us, extending'to nearly four hundred pages, contain 
of solid, well-compiled infonnation, embodyinc the rest 
well as early researches in the lands of the Ifible, and foi 
Hn^hes states he has spared no puns to make it. a compl 
Scripture geography and history. A down dearly-printe 
accompany the volnme, which may be recommended as a 
usefbl companion to a perusal of the Sacred Writings.— I>ei 

Either as a book of -private referenoe. or of ffeneral use i 
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Aft a first-class schoolrbook, or as a book for the tnvellea and. hiatoiical 
atndentt we can safely commend this as the dieapest and moat compBodioua 
it has ever been oox lot to peruse. — United Service OaxetU^ 

One of the ablest of Mr. BFnghes's eduoaiional works i» Iiia (hUlines qf 
Scr^ture Oeographv and History, a dear and interestiag Aetch of the 
history and geographical divisions of Palestine, tnm. the eaxLiett tiaaea ta 
those of the Turkish dominion. It is admirably done, and though intended 
as a school-book, and well fitted for its purpose, it is oxie which any person 
may take np and read with pleasure. The best ftutharities have been eoa- 
salted, and the book, as far as it goes,, is complete. — Ouardian. 

Whetiier for schools or private reading, the work will alike b* found: 
invaluable.— £7A0/t0ii^m Journal. 

Mr. Uu^es is the author of several educational works* He haapvblished 
none, however, of more importance than the one (m our table, wmdv gives 
a very clear airount of the sacred geography, than whieh, as the aiithof 
observes, **no department of sacred literature can be of gie«fcer aasistanee 
to the biblical stu&nt.** The author connects the history of 6od.'s chosen 
people with the description of the land they inhabited, he nukes his work 
more complete, and aidds greatly to its value. There are twelve iUuatra- 
tive maps m the volume, and a better work cannot be placed in fehe hands 
of young peisons ; whilst many adolta will find themaelvea considMahly 
better informed in Scripture history and geogmphy fioom its perussi. — 
Naval and Military Gazette. 

The student of' Scripture geography cannot fkil to derive valuable aid 
from this comi>endium, in wra<^ is embodied the results of the labours of 
the most painstaking writers and tmvellers, who have illustrated and 
journeyed through the scenes and countries mentioned in Holy Writ. The 
entire history of the Jewish race,, as related in the Old Testament, is 
traced wiclk t&e fidelity and care befitting so sacred a subject, and the 
marveUouft eveito whidi marked tii«r oaireer a» a <*dMBen people'' are 
linked, as it were, inextricably with the localities in which they tooK place. 
Nothing can be more interesting and instructive than the mode adopted 
by the author, by which the researches of modem writers are made to 
throw a new light on the Bible naRaliveiaskd.beartesKbw>iiTiB numberless 
inatances to its truth. It is aa especial, merit of.Mr. HaAis that he has 
, ihlfilledhfkpnmiseaftlle OMa<v ef giving the collected resnlta scattered 
\ >khr»ugh maoEy vebuaas^aad not witUn tiie naaft>oCoidbuvy readers; and, 
) .'^pbenpctnaed in oanaextai watbtte investigatioaaand pexwmal researches 
' «f the writers we have enumerated, the atudy of the oldest records of man*s 
Irifltory assume a new and living intwest. The work is illustrated by 
aonmexaus maps,.and is intended net only for private reading but for the 
iwe of schoolis. for which we cannafe bnt deem it adoiraUv adnied^ the 
TpafiHcal experience of Ma. Hiig>ea>, m haad wMter of the Naval Schools at 
^NmMrid^ having baea \aomifiX. te beaviiary ^Stcamaikf on its prodnetion. 
i^iftwrfay Timet. 

TSiia is a work showing* no esiinary r c ssa reh and kaowledgtt. It ia a 

^omyUation. or digest of all the most. ^ww^M^ff* aothintiaa en Soriptare 

.Sdataryandffeografhy; givugtbaattfastMueoCtkeirlkbonninamadeiato 

«wn p s HB. with the help^of mdaxea and ma^^s*-^ that parenta «r teadiers 

^ anay be more readily a* w«H aa man comnleteli! ioetroeted. like Mr. 

t liAeiifla's other woika, this on* eshMiita m«^ eta* im the dietaib, skill in 

1 •«|ie aimngement, and adaatadoa ia th« roult. 1ft will prove, we have no 

r «abnbt, aa invaluabla contribotiea to. a cIm* ef litemkure which, in eur day, 

^ & rapiiUy progressing in exoellenee and ntiUty.— iVtfmmf^ Qwrdkaa^. 

A correct knowleti^ of Seriptnxe geograpliy is essential to the BiUioal 
student, whether as regarda tha ehieidatien of the sacred narrative^ or the 
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proper i 
dantinf 



^ ._ interpretation of the prophedeireUting to differait nations. Abon- 

it information on this nibiect has heen accomolated bv the learning of 
English and foreicn divines, Dut not presented in a sniBaentlv acceptable 
shape ; and this little worlc supplies the desideratom. The volnme, whidi 
is one of the handsomest school-books vre have ever sem, is illasteated by 
a number of very beaotifally engraved and oolooted maps.— JBel/iut Niwt 
Letter, 

One ot Mr. Haghes's admirable educational works. Nothins eooldbe 
more clear and concise than the composition, or better adapted for euj 
reference than the maps, both in pomt of execution and arrangemenL 
No good school ought to be without it. The self-edncatin|^ stodent will 
find it also exceedingly roBetal.—Jjeedt Times • 

We think Mr. Hughes has been remarkably suooeaafbl in this useAil 
but laborious undertaking. His work comprises the nirit of many 
volumes ; it contains a vast amount of well-epitomised information ; sad 
by its dear elucidations of the le» intellisible narts of Scripture, will be 
found, both in schools and fkmilies, a valuable adjunct to BiUe reading.^ 
Jkmeaster Chronicle, 

A very compendious and well-arranged little manual, likely to be widely 
nsefiil. It contains a series of maps, adapted to the sacc c a ri ve epochs d 
Scripture history, to the Cru8adin£{>eriod. and to modem tim«s. — /nqmhrer. 

Tne work is one that should find its way into every adhool and every 
household circle. — Brighton Herald. 

II. 

Price U, M. coloured. 

BCHOOIi ATIiAS of BIBI<E IiANDS; 

Containing 12 Bfaps, engraved on Steel by J. and C. Walkib. ISmo. 



III. 

TTiird Edition, greatly Enlarged, price 35. 6d., 
OUTLrNES of PHYSICAIi aEOaBAPHY; 

Descriptive of the Inorganic Matter of the Globe, and the Distribution of 
Organised Beings ; with Eight Maps engraved on Steel and Coloured, i 
Designed for the use of Schools. 



** A little book, comprising a verylar^ quantity of information, arranged 
to advantage, and imparted with precision. A more decided advance npoo 
the ordinary character of even excellent elementary works, has not recently 
occurred to us. This advance is indicated, not only by the really sdentifie 
nature of the instruction given by Mr. Hughes, but by the equally sden- 
tifie mode in which it is afforded. The instructor is not learning, bit by 
bit, like a pupil, bat having acquired a mastery of the complete snbgeet- 
at least for every ordinary purpose— is enabled to display it in its propob 
tions as well as in its minuteness. The book is, in little (but not on tint 
account in indistinctness), a concentration of a score of the invaluable to- j 
lumes upon Physical Geography which have of late years been enrichinr 
our better librwies, but to which the average class of readers can withdiilP 
culty attain. The neatly drawn and careftiUy coloured Maps, by Mr. 
William HuKhes, are exceedingly meritorious. It would be injustioe to 
speak of this work as a mere school-book, modest as are its fvetensions. It 
is a capital little hand-book,**— 3for«tn^ Chronicle, 
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*' This little work which, though small in compass, comprises the evi- 
dent result of much painstaking and really erudite labour, may be |de« 
scribed without exaggeration, as a thoroughly useful class-book for schools ; 
nor to children is its capacity of utility confined. Until comparatively 
lately, the notion of geographical tuition amongst the ordinary run of 
teachers, consisted in uie pituess inculcation of sterile lists of hanl names, 
treacherous to the memory, and impalpable to the intelligence. Not 
descriptions of the earth, and the grand relations of its several parts, bat 
an unmeaning jingling of words formed the vulgar routine of instruction ; 
and there are many adult persons, on whose ^ucation sums of money 
were liberally expended, who went through all the drill and discipline of 
the old-fashioned schools, who pass, too, for folks of good parts and infor- 
mation, but who, in their mellow maturity, are deficient in the knowledge 
of even the relative bearings of the earth's surfiu:e, and are in primeval 
innocence as to the general scheme of its organization, the distribution of 
climates, products, and raw materials of produce, the distinction of race, 
and the varieties of organic and inorganic matter. The knowledce of the 
causes of what are called natiiral phenomena, but which may i>e more 
correctly designated as systematic developments of different stages of 
ordained process, is a knowledge not only theoretically pleasing, but 
practicallv valuable, — a knowledge which in every-day life might often 
save people flrom ridiculous, perplexing, or dangerous predicaments. Yet 
such knowledge was not always held indispensable in a liberal education, 
and not unfrequent were the occasions on which in general society the 
pretension to it was treated as intolerable pedantry. A better under- 
standing has sprung up of the true meaning of education ; in English 
schools the idea conveyed is the classical etymology. Mr. Hughes's turn 
of mind, and the direction of his studies, are of the kind which, combined 
with excellent judgment in condensation and classification, qu^ify him to 
be of eminent service in bringing this about. We recommend the book 
before us to intelligent heads of schools, and to the many thousands who, 
after years of unprofitable drudgery, have still to make ac<iuaintanoe with 
the very rudiments of geography jioper." — WeeHy Chronicle, 

" This is one of the most useftil school-books of its class. * * * In the 
compilation of this volume, the author has displayed various and extensive 
reading. It is altogether a capital work on the subject of Geography, and 
one which may be pn^tably perused bv both adults and students. It is 
illustrated by Eight Mapa, constructed with great care, by W. Hughes, 
F.R.G.S."— iforningr Herald. 

** We do not hesitate to pronounce at once this book to be the most useful 
school geography we have. W^ cannot possibly over-estimate the impor- 
tance of Physical Geography as an elementary science, and fieel sure that 
for such works as the present all the old school geographies will ere long 
be discarded. Tlie book is a careful one, written fairly up to the present 
state of science, which on this subject is daily making such giant striaes that 
each year ought to furnish a new edition of a school-book on such a sub- 
ject.''— -4t/o«. 

"This is a work we can cordially recommend. It draws from ns the 
best praise in our power to bestow ; namelv, that it answers the design of 
the author. It cannot lUl to work well in' school ufte. Simple and com- 
prehensive in arrangement, written in a style neither difficult nor easy, ftiU 
of information, at once faM^nat^ng and useful, enlivened here and there with 
judicious and beautiful reflections that speak to the heart, we are persuaded 
that it will become a great fkvonrite among schoolboys ; whose good for- 
tune we almost envy, in poaseasing books so much superior to those used 
in our school days."— £<ttec(itJoiia< limes. 



10 OWUWrS OF PHTSICAL GEOOSAPHr. 

** PcridedW the Iwiit book for schooli «n tiie snbjeet of Physical G»- 
fpnylhy is, in' our opinion, that by Mr. Edward Hnghes. Theintemtiof 
And uwfui infbrmiition M-hich it containi, the just and well-expre«ed kb- 
timents with which it in in*^er8pened, and the judiciaua arrangement of titt 
wliole snijeet, entitle hia Outlines of Phyrioal Geography to far mora ex- 
tensiTe patronage than that of the scholastic profession. As a teacher of 
Geoipaphy. Mr. (Inches is acknowledged to be most successnil ; and Ui 
Oatlines, in the hands of any jiidicfous instructor, will, we apprehend, con* 
tribute frreatly to the attainment of similar success. The Maps compiled 
by Mr. William Hui^hes are what the reputationof that eminent g«ogmpher 
would arjrue, and form a Taluabio feature of the book." — JSn^^itk Jmnd 
of Kduratitm. 

** Tlie teaehinir of geofrraphy has become a vpry diflRnent thing tnm 
what it was when we were content with names and crude ihcta : we reqnire 
now information concerning the natural condition of the earth, ua tfae 
laws which yorem its phenomena, and we conceive that Mr. Hoghei^ 
little book will be a good guide to such information. It is illustrated by 
Eight Maps, wMch seem to be very carefully prepared.** — Can^ridgt 
Chronicle. 

** It is replete with instruction in this branch of geography, which has of 
late come to be placed before pupils with a distinctneas it so well merits, 
for all its information is truly * knowledge,' and the individnal.who masten 
and remembers the contents of this single volnme, will have a Verv genaal 
acquaintance with the great features of the globe we inhabit."— Attmny 
OaxrtU. 

** The * Outlines' before us is designed fbr the use of schools, and is a 
clear, well-ami^;ed description of the inorganic matter of the globe, and 
the distribution of organized beings—a systematic account of the physical 
condition of the earth. Tlie Maps are small, but very neatly drawn, and 
the work in general contains such an epitome of the writings of Humboldt, 
Berghatis, Ritter, and other eminent geoj^phers, as is calculated to initiate 
the yonng student into the principal secxvt of this wonder-working world 
which wo inhabit." — Maminf/ Post. 

** We make an exception to our usual very necessary rule of not noticing 
school-books in favour of this little Manual, inasmuch as it is the first a^ 
tempt we have seen to bring the results of the recently developed science 
of Physical Geography within the reach and capacities of the young, tjuch 
books' as this is destined at no distant date to supersede the old class-books 
of geo<{raphy with their dry dull lists of proper names, unrelieved by any 
iota of information of a higher or better kind than such catalogues of haid 
words supply. This praiseworthv endeavour to raise the science of Geo- 
graphy out of the region of a dull technicality in which it has so long lan- 
guished, will gain valuable assistance in such little books as this now before 
ns : and a generation instructed in Ge<^7aphy by such hooks and on sndi 
enlightened principles, will grow up not onl'y with a fuller and a hig^ 
knov^ledge of the physical economy and external characteristics of the 
globe, but with elevated ideas of tiie wis<lom and power of its great Creator. 
Mr. Hughes's little book is a caTefuily compiled, well arranged, and 
compr^'henidve introduction to the science of which it treats. Its state- 
ments are made in clear and simple language, and the neat and distinct 
little maps that illnstrate it are valuable assistants to the accurate and 
complete comprehension of its contents. By the aid of this little hand- 
book ' children of a larger gro^fvth,' whose knowledge has not kept pace 
with the advances of the time, may profltably and readily acqnire a vast 
deal of interesting and useful information." — Scotsman. 

** This is the first attempt to provide instruction in Physical Geography 



II 

lbrtheiiaeofaeliools,aiiditisa8Qce6Bftiloiie. It it, in Ikct. « dwcriptioa 
of the earth in its re U tio n sh ip to tht aiiimal and Twetable lire upon it. It 
traces the connexion between the locality and the inhabitants, and shows 
how soils and aimsta^mdiiy tbeftflosa^ snindL-aiid vMahlk life, and 
traces the laws whieh datennine the phenomena of iMimuiy. The volume 
befow OS teaehes f S i i sphy in this- mlional and raaUy naJm manner W« 
may with confidence recommend this woiik to ervery school as a new and 
valuable assistant in the teaching ot science, ss it is only useful in its ap- 
plication to aatore."^— ON'tfc; 

** We have not hitherto sem any school-book devoted solely to the sub- 
ject of Phvsical Geography ; and intelligent teaches have been left very 
much to dieir own readuig to supply the defMoM^. M^. H^chea^ * Out- 
lines' will be ftannd to da s eive tM attention of teadbers, asemmduff in a 
and dHi ti nctl^ arranged' mannerthe kind oMntemation wMoS they 



would desiie to aoooatpany ti&e usual tvpogxqphiOBl dtseriptiotts of tiiew 
geography classes. Btmi t s a Ae ts and stmolars will- find it advaotageous to 
have a book l&e this in their bands."^7)te StattUh Omrritoi. 

** A better. vdnmafiM' the useof schoolror the private seminary we could 
not diasire ;, it abounds wi&- hiftwmation of a valuable and by no means of 
a common character."— IZeocKajT Mtrtmry ami O^fiUrd Qosvttt* 



IV. 

Price 6A 

TCT/LMTTVATION QUXfiTIOXra 

On the Third Edition of the ** Outlines of Phveioal Geogmphy ;" oontaitting 
upwards of l,UOO.QuMtions. Designea for the Use of Taadiers. 



V. 

Mm It. 60. 

HnaSEfiTB SGHOOIi ATIiAS of PHYBIOAL 

CnOQBAFHY, 

Comprising 8 Ck>loured Maps, compiled by W. Htroxit, F.R.G J. 
New Editira, ISmo. 

VI. 

PrioeSf. 6dL 

INTBOUU'CSOBX AThAB ot VLODSfBaS 



Compsfariag IS Mafs sua— il on aiesi, asA printod in Colours, • 
biting the Fhyikal JiiUmii and PoUtieaT DivisioBS of the i 



importsiitConntiieeoC the Globe. Witfalntiodnotary Uiigaontlw 
Method of lesningOeagnfhiu ISmo. 
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VII. 

Fifth Edition, Revited and Corzeeted from the Censns of 1851, Price Is. 

aEOQBAPHY for £IiE10!NTAB7«8CHOOL8; 

FIRST OOURSE; 
Comprising the Physical and Deacriptiye Geography of the Globe. 



The prodactiona of an experienced teacher demand fh>m na more tban ^> 
ordinary attention ; and when such a teacher cornea before as with the 
clidma to our reapectpoasesaed by the head master of tlie Rojrml Naval Lower 
School, Greenwich Hoapital, we think we can scarcely exceed the conside- 
ration his case deserves. We knew Mr. Hoffhes to be an able man, and 
were therefore prepared for the ability his work displays. As a First Couse, 
it is everything that could be desired. The extreme cheapness of the book 
is its least recommendation. We strongly urge its adopuon bv adioob of 
both sexes— to the junior classes of which it will be found of the greatest 
possible benefit.— JStfaeatioaa/ Times. 

It is not easy to give sufficient iutensiW to the expression of oar convic- 
tion, that Mr. Hughes has done more fortne cause of intellectual edncation, 
by hi^ several reoentlv-pnblished school-books, than almoet any man living ; 
and no ordinary words of approval and commendation can do justice to our 
feeling of respect and admiration for his labours. The lltUe work with 
which he now flivours us requires only to be known to win an unprece- 
dented place in elementary schools. It contains the snbetanee of lessons 
which, in the author's experience, have been found interesting to children ; 
and beginning with simple mattera, fitted to engage a voanc learner's 
attention, and quite easy of compreliension, it gradually leads nim on to 
subjects that demand more application and maturity of mind. 

It contains outlines of both the Physical and Political Geography of the 
entire globe : and it is intended that, beine read with reference to good 
maps, itshouldimparta sound general knowledge of the different oonntries. 
We have so carefully and minutely examined it, as to be able to speak 
with the greatest confidence of its condensation of an immense mass of 
information, its excellent arrangement, its very interesting manner, and 
its great superiority to other books of iU class ; and we aay this with a 
distinct recollection of several admirable works, which have assisted to raise 
instruction in geography above the acquisition by rote of long dreary lists 
of names and dry details, which it was. very extensively, in common schools, 
even a few years ago. Fox completencM, real adaptation, and genuine 
interest, nothins more can be well desired or reached than is to be found I 
in this little work« And as it contains 800 closely- printed and illustrated 

Sages for a shiiling, it is not likely to be surpassed in cheapness.— TAe 
Tonamfirmitt. 

We nave previously had occasion to notice the excellent manner in 
which Mr. Hughes compresses and simplifies facts for pnrpoaes of instme- 
tion, and the little work before us is a very useful illustration of the justice 
of our commendation. It is *' essentially practical," and, as the auUkor 
intended, ** a book that may be used with advantage topnpila, and satis- 
faction to teachers." The ob)ect has been to teach geography aa intelUetmatfy 
as possible, and thus **bv beginninff with simple matters that a child can, 
not merely understand, but feel a lively interest in,'* to lead him insen- 
sibly on to make an effort to comprehend that which, if offered to his 
attention at the commencement of his studies, would have repelled him 
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as entirely barren of entertainment. ** Simple facts and statements are, 
therefore,' placed in the early part of the vrork, and snbieeta requiring 
greater maturity of thought are reserved until the pupil begins to ieel his 
strength." As 'this is an eminently rational mode of procedure, there is 
no diflBculty in fully crediting Mr. Hughes's statement that, as heaid master 
of the Royal Naval Lower Sdiool, Greenwich, he has found it suooessfol.— 
Blackburn Standard. 

Having perused Mr. Hughes's work, we unhesitatingly say that the clear 
and common-sense style in which it is written renders it a great desideratum, 
and one which will be alike useftil to pupil and teacher.— Port qf Ports- 
tnovth (hiardian. 

An enlarged and enlightened mind, with the benefit of practical observa- 
tion, has enabled Mr. Hnghes to understand the requirements of schools, 
in the shape of books, almost better than any man we are acquainted with. 
The present work is admirable, and one of tiie best boons he could bestow 
on the inmates of our public schools. — Briitol Times, 

The style of this little work is well suited to the comprehension of 
children, leading them insensibly from the acquirement of the simplest fkcts 
in geography to a more complete knowledge of the science. The illustm- 
tions of me animals and plants of various regions will also a£ford mudi 
amasement to the young learner. — BathHerakl, 

The present little work, which comprises a first course of instruction in 
seography, contains the substance of lessons which, in actual experience, 
have been found interesting to children, and is a book in every way calcu- 
lated to convey a sound general knowledge of the different countries of the 
globe. In most manuals, the accumulation and defective arrangement of 
facts render the study of geography tiresome, and overload the memory at 
the expense of a true understanding of the subject. No such ftult, how- 
ever, is to be found here. On the contrary, Mr. Hnghes is simple and 
comprehensive in his arrangement, while his style is clear, easy, and anee- 
able. It is the most useful school-book which we have seen of its class, 
and we have no doubt it will become a ikvourite with the intelligent heads 
of schools and with school-boys. — The fTkitehaven Herald. 

Mr. Hughes has rendered another essential service to schoolmasters and 
pupils, in presenting them with this book. Like all the other works which 
this clever teacher has already written, these elements are c1e<ir and concise. 
They contain all descriptive explaiuUion and philosophical principles 
ne<!es3ary for the true knowledge of geography.— iVitivftea/ Standard, 

This is a useful elementary school-book, well written, and admirably 
adapted for junior classes. A peculiarity in this book, which we have not 
observed in any other, is the ge(^;raphical distribution of plants, animaL*, 
and man, illustrated with appropriate woodcuts.— ^tockpor^ Advertiser. 

Mr. Hughes is one of the most industrious and suceessftil teachers and 
authors of this book age. His productions are characterised by several of 
the leading features which secure a wide popularity. They are clear in 
arrauKoment, concise and pointed in their deaoiptions, and neat and elegant 
in their style. The contents of this book give a better idea of the elements 
of geography than other treatises. Though it contains nearly £00 pages of 
letter-press, illustrated, it it told for the trifie of a shilling. It is got up in 
a very neat and convenient style.— O'/as^oio Ewaminer. 

Tliough simple enough for the merest child, it is the most compre- 
hensive sketch of ge<H{raphy. both natural and political, that we have ever 
seen. Many of us adults, who were forced into didike of the science by 
the dry likts of names whidi old sehool-boc^gave us tocommit to memory, 
would find our ideas of the worid we live in wonderfblly cleared up and 
set in order by this little tn«dse. It tells the things most wanted to be 
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known^the gmenl nrfiue of a coantry, its tempentaxe. vbat aovt of 
pluits, anim^. and men, live upon it, and so much varied informatiaii, 
that every reader will soon fiad nisahilUiu's worth in iL The printa of 
animals of the tropical and tmnperate xegwni, and of the- vaxioos Moaaof 
men, will make it delightAil to childrett»— GoMatry BerwieL 

TUa litUe manual, we should say, is likdy to become eateiMivdy 
popular, especially with teachers and others intrusted with the edaoatioa 
of the young. The author has given us a large quantity of infomiatkm, 
amnged to advantage, and imparted with ckarneas and preoiaioii. It 
fonns altogether a simple but comprabenave intaoduetion to VbB adenee 
of which it treats, and ought to be in the hands of every *T"inhrr HstAiw 
AdverttMtr. 

This is an admirable little work, intended fior elementary sehoola. It 
I comprisesa first course of instruction in geography, and it is therefioie purely 
an educational book ; but* at the same time, it is essentially TW4^'wf^ 
abounding with geoKraphieal knowledge of the most uaefiil kuid, ud as 
such it deserves an entrance into every school. In every respect this woric 
is worthy of Mr. Hudies's high reputation as a toaehec of youth and a 
scholar, and we doajot not it will soon e^joy a prosperous career.— 
Cambria*. 

Amongst the numenras educational works of the best claaa pablfahed by 
the eminent firm of Longman and Co., the elementary iMoks of Mr. 
Hughes are worthy of commendation, for the clear and succinct "i w^t ict' in 
which he conveys most useful instrucden. This geognphy is really an 
invabiable little book, admirably ad^ited fix the youthfiil learner ; and it 
has this distinguishing fimture, that physical geography is embxaeed and 
I treated in a humely style, whilst the condition and character of various 
' countries and climates are illustrated by references to Natural History and 
Botany. To the interesting subject of the different fkrailies of the human 
race, a chupter is devoted in this cheap and excellent class book. — D^Im 
Evening Foit, 

After going over this little volume with considerabLe care, we can recom- 
mend it as a class-hook. It contains enough for those for whom it has been 
written. What is given is of sterling quality, and the arrangement is simple. 
We shall look forward with pleasuxe to the continuation of the serica.— 
Liverpool Courier. 

The peculiarity which distinguishes this book from moot others of the 
kind is the exceeding simplicity and clearness with which the elementary 
principles of geography are explained, and the pleasing and interesting 
manner in which the young learner is drawn on from page to page. Beau- 
tiful and correct illustrations are given where the text requires them, and 
the matter is well and systematically arranged. Any one accustomed to 
the instruction of youth will perceive at agUnce that this is just the hook 
for elementary tuition^—Doncorter Chronicte. 

This is an admirable little work, well adapted for its intended object- 
to render information easy and clear. It is an essentially practical book, 
which may be used with advantage to pupils and satisfaction to teacben. 
The author has had much practical experience in instruction, and he has 
rendered no inconsiderable benefit by his production of this work. It is 
illustrated with a number of engravings.— TAc Plifmouth Berald. 

Thig little work is very sueoessfhlly directed to the purpose of imparting 
attraction to the study of geography, its distinctive features being the 
reduction of the usual amount ox dry geographical detail, and a corre- 
sponding amplification of the lessons on theitimysical and descriptive branch 
of that department of knowledge.— Ztwrpicfo/ Mercmry. 

We have seldom met with a work more fully calculated to eflTect its poz- 
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pose; plain, concise, and Intelligible— miflBdently explanatory to fender its 
lessons attainable by the most moderate oapadtiea— vat not «o<diSVise as to 
fatigue by protracted detail. The iUostrations also are apt and distinct, 
- oonstitatnig, not as is too <rften the ease in works of similar pMfeensions, 
simple attractions to the juvenile stodoit, but real and TaluiAde-aid in his 
porsoit — Poole Herald. 

This is an excellent little book of its kind, and thotoogUy pevftmu all 
that it profenes to do. — Brittol JotmuU, 

This little work is worthy of Mr. Hnghm's reputation, and will be ftrand 
a most useftil auxiliary in the tuition of geography, whldi Is h«re tresited 
not only with intelleetoal discernment, Imt In a manner well adapted 
to excite a lively interast In the mind tff the pnpil, The error of over- 
loading the memory by a tiresome or defective arrangement of fhete, is 
avoided ; and the student Is jpadually led on to an ei^oyment and nnder- 
standinff of the snt^eet. We can leoommend wMi confidence this well- 
armnged little manual to the attention of our readers.—CAeftw ComranU 

The mode adopted to tnaeh mograp^ by Ifr. Hughes is simple, and 
appears to us highly oommendable. The lessona are easy and many of 
them illustrated, so ss -to please the eye and thus doubly impress as it were 
the memory.— /FoA^^d Jottmal, 

The work before us-eontains a great deal of Infbrmatlon on geography, 
admirably arranged fbr the use of elementary eehools. We cOTdtailly 
recommend it both to teachers and scholars.— /pnmeA JShiprets. 

This little work is one of motly advanced preoMon and arrangement 
for elementary lessons, with oeaunfaUy engraved diagrams ; It Is at once 
a compendious and useftil i nstiu ctor, with portraits of animals and vege- 
tables of the tropical and temperate tones.— Eddowe^$ Journal, 

We look upon this comprehensive little work as an ine x pres s ibly gnat 
improvement in the old st^^le of books devoted to the tuition of diildien in 
the important sdenoe of geogmphy. It is dear, eoncise, and so easily 
arranged that themindaof youth eannot aveM speedily attalningtfae know- 
ledge it has been designed to eonv«y. — NoirtngkamMn OMarditm. 
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little work is another moat valoable addition to his conttlbations towud 
a genuine element ar y library. It more nearly aniwerstothe reauliements 
of such a book than any we liave seen, and It Is very low-prieed. — The 
ff^eUhman. 

Thb is a cheap little work designed tat elementary lehools. It Is one of 
the cheapest and most oompr^hensive Introduetlons to geography tiiat we 
have ever taeeti.—Sheihame JommaL 

The able Head Blaster of Greenwieh Hospital Naval Sdiool, hsrrlnff fbnnd 
his own method of teaching geography eminently su cce s ifti l, has^ven to 
the world a little manual, embodying Its prlndpna fai a most eomprahen- 
sive and well-arranged manner. It will, we doubt not, prove extremely 
satisfactory to both pupils and teaeheta, Ibr lustead of a dhy aeeamulatloa 
of Ikcts and hard names, the enl:^ la tMoted Intelleetually, by which we 
mean that it commences In a way, and with matters suited to a child's 
intellect, such that, to use the words of fhemfttoe, he can *< not merely 
understand, but feel a lively interest In— and from which he Is insensibly 
led on to comprehend what would. If olfend earlier, have rep^Ued him as 
intolerably dry." The first chapters treat of the general featnes and phy 
sical geography of the whole world, the distribution of plants, animals, and 
man, with his reliekms and oooupatfams. Then foUow lessons on the 
several quarters of the globe, each aepaiate dlvUen eommendng with Its 
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peculiar jphytieal geognpbv, &c. &e. The whole is intenpened with sen* 
•ible and jadidoas xemariu, poetry, &e., all combining to render it as 
interesting as it is instructive.-'I.eteiMtsr Jomnal, 

We commend this little work from an experienced pen to the notice of 
all intorested in yoathAil education. In price it is a marvel of cheapness, 
and worthy of porchase bv adults, merely to freshen their geographical 
memories.— Z>0ribysMre AOoertuer. 

On penudng the work, we were surprised to meet with so much fresh in- 
formaHon imparted witA the utmost plainness yet predsioii of language, 
and with so many illustrations as to make the study of ge(^^phy quite a 
recreation for boys. In the first chapter of preparatory lessons, we have 
simple statements as to the tnrms, figures, diagiams, and maps used in 
gewraphy , as to the form and motions of the earth, as to meridians, parallels, 
and the manner of finding latitude and longitude, &e. Wood engravings 
are introduced, makii^ the whole plain to the capacity of any child. An 
account is also given of the natural divisions of the earth, of its component 
ports, of the distributi(m of plants, animals, and human beings, of the races 
of men. wiUi engravings, and with the relunons and occupations of man- 
kind. We have, berides, descriptions of different countries, including their 
physical peculiarities, dimate, productions, population, character of the 
inhabitants, agriculture, manufM^res, trade, commerce, institutions, prin- 
cipal towns, »s. Much information is given respecting parts of the world, 
1 1 particularly Australia and Polynesia, scarcely noticed in old schod- books, 
j I but which have become of grmt importance in tliis country. Altogether 
! this treatise is infinitely superior to the dry geographies at present in use, 
I full of lists of hard names, foivotten as soon as learnt. It might be adopted 
' with advantage in any ; and it has the merit, moreover, of being a very 
cheap little book.— iVor^ Chromcle. 

We have no doubt that boys will learn more, and thoroughly too, from 
. I this book, in the preparatory leasomLm one hour per day for one week, 
; I than in any other during a month. — Hampshire Advertiser, 
I This is a very excellent compendium for the use of schools, and is 

I recommended by its simplicity of arrangement, as well as by its moderate 

II price.— ^oo/m«r'« Qaxette. 

This will be found a practical and excellent book for youth. It is 
written in plain and simple language, rendered still more comprehensive 
by numerous wood engravings ; and merits, what we believe it wUl obtain, 
a very general and extensive circulation. — Hereford Journal. 

A well-arranged manual, calculated to inspire the pupils with an interest 
in the study of geography. The earlier portions, which treat of mathema- 
tical and physical geography generally, are illustrated by severed woodcuts. 
A great deal of valuable matter is compressed within this small volume, 
which will be found extremely useful both in the private and the public 
school-room.— JoAn Bull. 

This little work, intended as an introduction to geographical studies, 
may l)e recommended to the notice of teachers as a very excellent manual 
of instruction,the information contained being very considerable in amount, 
and imparted in a manner happily adapted to the comprehension of 
juvenile pupils. It contains a number of engravings.— ^rtttiA Mercury, 

This, as a first course of instruction in geography, is one of the most 
useful manuals we have ever seen. It is arranged in so dear and concise a 
manner as to be in every way attractive to the mind of youth, and wiU do 
much to remove the difficulty hitherto experienced in teaching geography 
intellectually, which, as the author says in his preface, *• there is reason to 
believe lies not so much in the subject as in the mode of treating it." The 
book is illustrated with beautiful engraved diagrams, portraits of the five 
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principal nu:es of men, and also of animalg and plants of the tropical and 
emperate cones. — Beneick Warder. 

It is a little volume, but will be of great use, as, on perusal, we have 
found it one of great excellence. The iScts of geography — one of the most 
important sciences, and which may be rendered equally interesting— are 
arranged by a new method, on a natunl system. It comprehends the very 
rudiments of geography, and gives, on its scale, a general view of the 
physical features, the productions, and the political characteristics of the 
countries of the world. It will be seen to be a " first course," is, neces- 
sarily, introductory in its bearing, and can hardly flulto become a pleasant 
lx)ok for children. Its lessons are accompanied with woodcuts of diamms, 
vegetables, animals, and of varieties of the human race. — Plymouth TitMS, 

VIII- 

Price U., or U, 6d. coloured. 

GENEBAIi ATIiAS for EXjEMENTABT 
SCHOOLS; 

Containing 12 Maps, engraved on Steel by W. HaoHxs, F.R.G.S. 



IX. 

Price 109. 6(f. 

NEW SCHOOL ATIiAS 

Of Physical, Political, and Commercial 

GEOGBAPHY. 

Designed for the use of Schools and Colleges. Containing Seven- 
teen coloured Maps, with Descriptive Letterpress. The Maps engraved 
on Steel by £. Wkllxb, F.R.O.S. In One Volume, royal 8vo. 

OOlfTBlITS. 
1. Till.' World, itiEnrliig tbc DtvCrifau' 
Lion at Luid and Wufcr, tho f hf rlc^l 

nnd HiTer STVIfimf. Voltuflie Di|.trUHt», 
Llpland uul' Luwkml PlJiiii*, Docrtt, 
Tuud™, BljeppMj PrairstApLtttno*, SclTbi^ 
' J'auiPiUr Mjdtugmpbical tluloa, 

n« (I, -^-' iiJ-* I •■' — - 



Litu»» 



Marine CurT«-Dli anil oo-tidk] 

*r/(Wl4> llDUtTHL^ 

i. thfl World {BlBraiieif^iPrcjjefiiaii)^ 
»liciiFtnfr ibe dijis«tiua uf roDdlint, V»ri- 
uMo, nnd Fktrtmlicii ■ Windc, Sfi^nnii, 
DtHtrJbiit^ua of B«in» Soies DhilHbutlciD 
of TfitttpL^ralDtv, CI ktnalfhkagr p Iw^iliH^ 
una T*MbinicflRl Lijjt^ 

± Tlie W«ld ^MEt^nLor'* Fnijn^ii»n>> 
KliCnrEng Ibe CiFu^rflipb Icul DJitjn trull 4j(i 
of PlnDti, [iKrllL^uilarlf tliiae u^d «■ fwod t 
Bil4 alQtiiinp for man. \ 

\ Tl>e Wuilct iMerciiEar^A FrniefTtlfin) ■ 



5. Europe— Physical Features accn- 
ratfly mdinted, exhibiting also the 



heigfats of Mountains, lengths of Riven, 
depth of the Seas, and Winter and Sum- 
mer Tempefatnre. 

e. Europe-Political and Gnumerdal; 
Localities of Manafhctnre, Trade, Com- 
merce, and- Minerals ; Commercial Ma- 
ritime Cities and Towns ; Fbberies, &c. 
7. Asia,Ph3 • - 



I, Plnrsical Mapu as Europe. 
Poutioal and Conunereial 

Africa, Phrsical Map. 
— .. Pontlcal and CommereiaL 
Physical Map. 
Political and Com- . 



18. Sontfa America, PhTirieal Map. 
14. ^mmm-^—^— Political and Com- 



Bfaaf*in|f till! G«]g;r»'pbiGiiL DiaLrirbutkm 

Auimi^i, The Uab^IntA ut Lund uk 

^li),lrin« Aniiikibtii uirful ta utui, w\ih _. 

imaLI Mxip kLdicntinK iIjih Dittn button CSommeicial Map 
of U3a Uymia FsmBy. | 



15. The British Islands, Physical Map. 

le. -Ceoljwical Map. 

17. Auitralia, Physical, PoHtical, and 
immeicial Map : th« Gold Fields. 



X, 

Third Edition^ Small Octavo^ price Ss. M, 
SELECT SFBCnOSlIB txf TOKOJitSK POSnST, 

lOB, THE U8E •F SCHOOIiS ▲KD PftrVAXB BBAIXINO^ 

OomprMng Poena :— 1. ftbtoriod aaiA QeopifliieaL 2. On the LovvTof 
Home uid Country. 8. Of Work and Progrets. 4. Belating to the Seft 
and die Sailor. S. On the Love of Natnie. 6. Of the Imagination «ad 
FvDffy. 7. Religfcnu and Moral. 

The pieces are taken eUefly from the heet meden ponta ; every pleee b 

prefaced by a note — generally selected from the works of standard writna— 
explanatory of the suMect of the poem, and followed by notes and qaesti<ms, 
historical, grammatical, philological, and critical, calcmated to stimulate the 
thought and guide the taste of the pupil. 
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TIm pieoesinthis little volume are adeeted with giM^eave mad judg- 
ment from the best modem poets, it k, decidedly, one of the most 
agreeable selections of extracts we have met with amongst the many whidi 
Mve been puUiahed for the uae rf sohools from Soott down to its«nMkd«te. 
— <?/o6c. 

This volume has several features. It contains pieces rather than passages ; 
for although some of the selections aie not entire poems, they are complete 
subjects. The selections are judiciously made, principally from modem 
writers. — i^fctator. 

The selections are of a quality to faster and promote sound taste, and 
comprise a very large nnmber— perhaps &e mi^ty~of the shortestpoems 
that have obtained a pennanent aUnrting in oar IVttmtnn^-^freekly 
Chronicle. 

There is a novelty of design in this hooSc It is very well adapted for 
reading in sehoolOk — Crtttc. 

We certainly hove made great progress in a r^ht direction afnoe the 
period of Enfield'e ** Speaker/' For schoola and private reading tlie volume 
will be found most acceptable. — Church and State Oaxette. 

As a whole, we can say that we have not met with a better book for the 
use of advanced pupils In school, or for private ieadin|^than Mr. Hughes's 
Selections of Englfam Poetry.— lliomta^ Jdoertiter., 

The selections of English Poetry are well adapted for the use of schools. 
The cause of sound edvoation is materially eerved by aocfa emnpilntions 
as these.— Afofmnj^ Pbit. 

It is a selection made i^n a principle and by a really able aaan.— 
Ouardian. 

The editor of this compendious little work fbr schools hasl»Bed-it upon 
the intellectual system as regards education, in eontradisdnotion to the 
system of learning by rote. He acts in this req;>eot upon the dieta et Dr. 
Arnold, namely, uiat it is our wisdom as well as our duty to cultivate the 
Acuities of youth, each in tiieir season, ** first the memory and the imagi- 
nation, and then the iudgment.** Most of the jMNnns are of the ftiat order, 
and well known in the English tongue ; and the book, therefore, cannot 
fid], as a whole, to be ponolMin schools and among the daas of Tsadexe fw 
whom it is more especially intended.-^Obseretfr. 

This work is worthy of Mr. Hughes*s high reputation as a scholar and 
public teacher. Various educational works, prepared by him for Hb eehool 
at Greenwich Hospital, are in general use and this manual of &iglish 
poetry deserves equal pcSpularity. The leading peculiarity of the volume 
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is the plan of introdacing every poem with a proie piece from some good 
author. In general also tha poeacal pieces are entire, so that it is a hook 
of selections, not of extracts. Many modem pieces, Amerioan and Rngliah, 
are introduced, not hitherto fbond ia school-books, but deserving to be 
dasaed with tius old IhmiHar poems. The notes, ^estiona, exextdses, and 
oonclnding Tocabulvy, render this a most a>aT«awnt as well as valuidblA 
edaradonu dass-book.— Xtterary Oazette. 

We have rarely seen a book of its unambitioas charactes got up bettor, 
with more taste, jud^gment, and abiUty, than the selection of English 



Poetry. Both the poetry and prose intodactians prove that Mr. Hu^ea 
has read eztensivelv,ana with.cuscenunen^.the best authors in our tongue^ 
fbr not only to the book highly desirable asta school-book, but the sdult of 



aooomplished mind and culture majr take- it up at any time, and find it a 
temporary intellectual treat. It fiimiahes most apeeable desultory readiniL 
and refteshes the memory with gUmpses of tne best authors.— A-tiUA 
Times. 

Mr. Hughes, deserves great praise fbr the care- with which the poems in. 
this volume have been selectea and edited. For schools and private fiuni- 
lies he has published a most useful work. We have fewer stock pieees, 
and more original selections, than giSDexally is. the case in works of this 
kind. — ^mdard of Freedom. 

This is a very valuable addition to the class ofboote to whidi it belong!.. 
It comprises Introduction, Notes, and Questions, together with an appen/> 
dix of Greek, Latin, and Saxon roots ; and constitutes decidedly the best 
book of iis class that has yet appeared. Mr. Hughes, we have had occasion 
once and again to bring before our readers as an accomplished instructor 
of the younc, and a superior writer of school books. As Head Master of 
the Royal mval School of Greenwich Hospital, he has most worthily as- 
serted the prerogatives of his high office, and done great credit to those he 
serves. The first Section is headed. Historical and Geographical; the 
second, Home and Country ; the third, Work and Progress ; the fourth. 
Sea and the Sailors ; the fifth, Love of Nature ; the sixth. Imagination and 
Fancy ; the seventh. Religious and Moral. Under all these heads we have 
exquisite selections from our best writersof past and present times ; finely 
exemplifying the adage of Dr. Arnold, that ** the very essence of Poetry 
is that wMch exalts and ennobles, us, and j^uts us into a higher state of mind 
than that which we are commonly living in." But it will be a great mis- 
take to suppose that it is.<mly a work for the young ; it is a wo»c for alL 
The first m^^n and the first scholars of the rralm may while away most 
pleasantly and profitably many a leisure hour ; while the literary apparatus 
inteispersed through the volume, and the Appendix, will be greatly help- 
ftil to even the well-informed in general history. It is a capital book.^ 
British Banner. 

This is a very pretty school-book, well selected, well compiled, and ad- 
mirably fitted for general use. We can hanre no doubt, therefore, of ita 
success. — Olasgatv Courier. 

We have seen many poetical seleetiona and extiacts for the use of schooU, 
but few equal^and none superior, to this.— JSKMuryA fVitneu. 

The volume of "Select English Poetjcy" i«a perfect treasure— a reper- 
tory of the best lyrical pieces in our Isnguage.. We are mueh mistaken if 
it be not accounted such by ** children of a larger growth" than school 
}ioys.—fnutehaoen Rendd. 

This is the best selection, of the moit eminent English poets, which has 
yet come und^ our observation, eminently calculated as it is from its 
anangement to improve the youthfUl mind, as well as to impart pleasure 
to those of matuier yeaiSb. mL Uughaa is too weU known in the patha of 



general chanoter torn upoa events or men of the oentnry. The technical. 
pointa^queNtiom, etow— aie weU done."— .SQpocftrtor, June 4» 1853. 

** Thill work is Intended aa a companion voluDa to the aathor'a *Sdect 
9pecimenaofEtiglfihFt»etry.' Tie aeleetiooa an in a great meaaoie froaa 
modem writen. They are attauged nnder vaiteaa heada. Togive variety 
to the leading, a pieee of poetry Is oorasi<niaUy given- in fkutber illoatzar 



tion of the soti^eet to whioi the proae extract jmli&es» in. the same way that 
short paasmea of proae are intxodaced in the volnme of PMtr^. Explaur 
torv notes and qneations are added to eaeh eztsact, and tswre laaaetymo- 



loifinl appends to the whole. The choice of pieeea shows much dis- 
crimination and taate. This work will intzodnos new material fiv reading 
into our sdiooli, in whidi for a Ions time the same staple pieces have 
been read over and over again, until thay have become ontJtely haokneyed 
and void of fteshness and novelty. Even adults may take up thfr book 
and peruse passsges here and there with great interest. The selection ia 
characterised by great variety, both in the subjects and. the authors. Hi* 
list of authors comprises neariy all tiie great names im our modem prose 
literature, including many livii^ writen. There are some well*culled 
passafras from Macaulay. We uso notice some excellent extracts, both 
scientiflc and educational, ftom the writincs of I^fSBssor Mooeley, and some 
educational oaesftomthoaeof 8k James Kay Sfanttlewoith."— AIucatuMal 



* This is intended as.a oimis*»ion'to the author's exctilent reperfo»re of 
SeUctioriM cf English Poetry, which we have before had occasion to com- 
mend, in common with the other numerous worlcs which the active master of 
the Naval School has pubUshed. These selections are well arranged and judi- 
ciously chosen, so ss to combine instruction and amusement."— ^Wtonnia. 

** Books of tliis description are of great scholastic utility, for they mate- 
rially help in forming the taste while conveying valuable information in a 
pleasing variety of forms. Such a selection, too,. rsq|iixes considttable 
judgment, large experience of the wants and indhuttions of scholars, and 
fkmiliarity with the best examples of contemporasy litemture. The explan- 
atory notes and questions, the selection of the difficult words, and the 
etymologiral appendix of Greek, Latin, and Saxon roots, add materially to 
its'tea^hing value, and render it we!l worthv of the reputation of so esteemed 
a provider of school-books. We ba;tt no tloubt of its obtaiuin^ as wide a 
circulation among schools as tlie author's * Select Specimens of ISnglish 
Poetry,' to which it forms a necessary companion." — ^ucational Timet, 

" This selection consists of about three hundredpieoes of prose, inter- 
spersed with choice illustmtive pieces of poetry. The plan ( f the book is 
to arrange ttie readings- under tiw respective heads of saki^ ?t8. Thus, 
there is about an equal number under * (Jec^raphy and Natural History,' 
* History and Biography,* * Education and Progress/ <Sea and Maritime 
Adventure,' ' Imagination and Sympathetic Affections,' * Science and 
General Knowledge,' and a double portion under the head * Religious and 
Moral.' Words of difflculty or peculiarity are selected ftom the lesson and 
placed at the top for grammatical, derivative, and exegetical exercise 
before commencing the reading, while at the end of the Xsmon a moderate 
number of questions and explanations is appended, calbulated to lead the 
reader to a more thorough comprehension of the matter. The etymologi- 
cal appendix is very usefol for the scholar's private study in connexioa 
with the lessons. This book is one of the most usefal of M^.. Flughes'a 
serien of school books, and is worthy of general use. It ia the best school 
selection we have seen." — BnglUh JbumaZ of Education, 



** I'he educational works of Mr. Edward mighes must now, we should 
think, have found such general acceptance that the appearance of an 
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aMition to the veries am require only to be known to secore for it also a 
large einmlation. The present work is constructed on the same careftil 
and systematic plan as the others, and includes specimens of most of our 
reoent prominent English writers, as well as oS the standard authors on whom 
the eompllas of old school collections were wont to draw." — Scotsman. 

" By this book Mr. Hughes conflers another obligation upon the teachers 
of yoQth ; few of fhe standard authors of our Dtsrature escaping the levy. 
Ot the general armngement, it will suffice to say that it appears to secore 
tbe'compreheiHioii and sympathy of the pnpil, and suited to beget in his 
mind a thirst for TeBding.*— Weekly News and Chronicle. 

**This is a companion publication to the specimens of poetry recently 
pnblished by the compiler, and reviewed in tite oolomns of J%e Observer on 
Its first appearance. The authors drawn upon are chiefly Barrow, Hooker, 
Taylor, and the higher class of thinkers on morals. The appendix con- 
tains a eom^dete list of the roots of English words. As a school-book, 
therefote, this work cannot be surpassed.** — Observer, 

** This work, as its title im^dies. consists of selections fhnn the production 
of Encliah antiiorB, which are ciaasifted under various sections. Its ol^ect 
is to instil into the yonithftil members df society a taste for reading, 
wliereby they may iriitain that information which they are usually forced 
to lenn dogmatically. The selections are dhiefly from the best writers of 
modem times, are ftom their variety well calculated to enlist the attention 
of the young, and at the same time tosttpply them with a vast amount of 
useftil informati(«.*'— jEtetor and Piymouffi Gazette. 

** Mr. Hughes, the editor of the above selection of English prose, is 
already honourably known as a valuable contributor to our educational 
literature, and the present able and judiciouslv selected work will be 
received with much pleasure 'by the instructors of youth. The great prose 
writers of England are too little studied by the youth of this country, and 
Mr. Hughes's publication comes most seasonably to encourage that im- 
portant study. Home of the g re at e s t writers have been laid under con- 
tribution in order to enrich the work, and every snlgect has been suitably 
and nsefblly introduced. We strongly recommend this volume as tike 
very best of its class, and is as well fitted for private reading as for the nse 
of schools."— Pori of P^ortsnumtk Guardian. 

'* Mr. Hughes has steadily risen in public estimation as a com|^er of 
school books. True that his industry is unflagging and the works from 
his pen are now numenras. Bat neither industry nor volominousneM will 
stand in the stead of exeellenoe and appropriateness. Mr. Haghes*s books 
are both exoeUent and appro priate , and hence his progress toward fkme 
and his secure attainment of reputation. He has avoided the blander too 
common, nay, almost nniveml, of conveying to children trivial thoughts 
in siDy phrases. He has sooght rather to convey the elements of thought 
—foots :— the elements of rranement— appropriate wends and cultivated 
expressions. Thus has he interested those who have had recourse to his 
boolcs rather than pandered to them ; thus has he led thm <m firom the 
admiration of harmoniovs words, the music of languBse, to the love of 
information. As we have before spoken highly of Mr. Hughes's ele- 
mentary books of geogiaphy and other branoes of instruction, and as we 
w^ricomed his volume of scaeetions from the English poets, so now we as 
heartily thank him fbr the little book before us, to which it is intended to 
be a companion. As usual in his selections, Mr. Hughes has placed at the 
eommeneement of each l ess o n words tot grammatical and exegetioal 
exercise before the reading fa eommenced. Mr. Hughes has also added an 
appendix of Greek, Latin, and Saxon roots. Pupils and schoolmasten 
should at once add this volume to their stores.**^ ITelAman. 
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** We certainly do net know a better book of its kind * ISbt tke nae ofaebools, 
or priTate reading ;' there are few so good."— ^YorU Walet ChromOe, 

** We can congnutalate Mr. Hughes on the admirable and jodictoaa taste 
which he has exerdsed in layii^ under contribution the beat standard 
andiors on a Tariety of nseftil subjects— educational, social, rdigioas, and 
moral questions being adequately illustrated. An interesting feature in 
the work is that the leading words occurring in treating of any sabieet, 
are singled out and placed at the head of the article, ao that the student 
may undergo a grammatical and exegetical exercise upon them previously 
to perusal. This is an excellent feature. An appendix specially adapted 
to uie selections is prefixed ; and Mr. Hughes's substantial contribution 
to our literature we can specially recommend for the use of 'schools and 
private reading '—the object the compiler's labours are intended to serve.** 
—Ludi Timet. 

** Mr. Hughes is the author of several excellent sehool-bocriis, and his 
selection of prose specimens is made with a degree of judgment and care 
worthy of his high reputation. It is distinguidied by the same general 
features of usefalnen which have rendered his *Select Specimens of Engliah 
Poetry ' a well-known hook ; and we cannot doubt that this eompimion 
volnme will meet with an equally &vourable reception." — Moming Pott. 

** This ii a companion volume to the * Select Specimens of English ntAxjt 
published recently by Mr. Hughes, for the use of schools and for private 
reading. In the selection of prose there is room for even more diverrity 
of taste and of judgment than in the case of poetical extracts. Hie present 
work contains a great number and variety of pieces, judidoiuriy chosen, 
skilfully arranged, and adapted for educational purposes. The notes, 
exercises, and etymological appendix of roots of words, add to the pmctical 
nseftilness of the volume, wmch is another valuable contribution made by 
Mr. Hughes to our school literature. — Literary Oazette, 

** The head-master of the Royal Naval Lower School has already achieved 
a reputation for educational works, and although as the title of the work 
indicates, there is nothing original in this, except the compilation, this 
little book deserves to find its way into the hands of many scholars.** — 
SJi/trhome Jowmal, 

'* If we could lay claim to the honourable position of Ptiterfamilias, we 
should feel ourselves under considerable oblivions to Mr. Hughes finr his 
placing under our disposal his admirable compilations. We do not think 
that as elementary educational works they could be surpassed* and yet 
they contain a great amount of information which is highly interestmg 
and important to adults. We conclude with a commendation of the 
volume alike to sire and son ; the one it will pleasantly remind of bygone 
excursions in the fields of literature, and the other it will introduce to 
an acquaintance with, and love for, their beauties, fostering a taste for 
reading, and pointing out the best subjects for the indulgence of its 
pleasures."— x/«r6y«/itre Advertiser. 

*'The selections are generally from standard authOTs, chiefly modem: 
and are made with great taste and judgment They are also accomnanded 
by explanatory notes, and by an Etymological Appendix, prepared with 
great care ; in which facts, dates, definitions, and even illustrative quota- 
uons are given, so as thoroughly to attract and inform the young student. 
Some poetical pieces are interspersed throughout -the volume, which lead 
pleasantly into the themes of the prose. There was no such b<x>k when tue 
were at school,— the Speaker ^ was the all-in-all: and we do not think 
the value of such a work consists chiefly in its attractiveness and useAilness 
as a class reading-book, but in its fitness to awaken a love of reading, to 
form pure and elevated tastes, and to direct into the paths of literature. 
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These objects Mr. Hughes's volume will assuredly serve, no less than it 
will banish the tedium of the reading-class and aid the efforts of a sincere 
and intelligent teacher. We have no lingering doubt when we add, that it 
is a book boys will be auick enough and glad enough to seize when out of 
the schoolroom ; and wnich working-men and other readers with a limited 
number of boolu will regard as a small treasure. — Nonconformitt** 

** This work is designed to be a companion to the author's admirable 
work entitled, * Select Specimens of English Poetry.' The greater part of 
the work is prose, though, for the sake of variety, a few poetical effusions 
are interspersed. The author has made a wide and judicious selection, 
and produced a book which older heads than those at school may peruse 
with profit. The work has our hearty and unqualified approbation."-^ 
Glasgow Examiner. 

" Mr. Hughes has already published a number of very valuable school 
books, some of which we have previously noticed. The volume before us 
displays the same care and judgment that we had occasion to commend in 
the other works put forth by hfm. The selections are chiefly from modem 
writers of high reputation. Most of the standard authors of Enelidi 
literature have been laid under contribution, and the result is, that we have 
presented to us some of the most beautiful passages ftom most of the 
popular works of the day. The extracts are not confined to prose. 
Several poetical pieces are interspersed with a view to give variety to the 
readings. The volume contains an immense amount of useAil information. 
We quite approve of the plan of selecting the religious extracts from such 
writers as Hooker, Barrow, Taylor, &c. The etymological appendix of 
Saxon, Greek, and Latin roots, with miscellaneons facts, dates, and 
definitions incorporated, will be found very useful. We can cordially 
recommend this work to the notice of teachers."— flocfc&um Standard. 

** Mr. Hughes seems to have devoted his energies in the preparation of 
a series of new educational works, equally for the use of schools as for 
reading and reference in private families. His abilities for the task he 
has undertaken as the instructor of youth, or in the preparation of class- 
books, which, although they may tie primarily intended frar advanced 
pupils, yet will constitute standard works for scholastic and private 
libraries. The book before us is just one of this character, the beauties of 
the prose being still more displayed by the succinct and well-arranged 
explanatory notes and questions appended. The work extends to five 
hundred and twenty-eignt pages. When it begins to be looked into, it 
will be found, from its judicious selections of <the best languages' 
admirably adapted for the great work of educational progress, and 
eminently calculated to secure intellecta4d advancement generally." — 
Stockport Advertiser. 

** The style and arrangement of this work are similar to the admirable 
* Selection of English Poetry ' by the same hand ; the pieces are exceed^ 
ingly well selected, and are chiefly from modem writers on a great variety 
of subjects, religious and moral education, and progress, science, and history, 
&c. ; thus affording to both teachers and scholars a novel and interesting 
course of instructive reading; several poetical compositions are also intro- 
duced. We think the volume is odculated for extensive nseftilness. 
and 1 hat it will fully carry out the intention expressed by its talented 
compiler in his prefiice, namely, ' Not merely to amuse, but to instruct ; 
to attract the young, and to inspire them with a love of reading which 
shall accompany them through their fiiture course, and be an ornament 
and protection to them throu^ life." — Baih Herald. 

"Mr. Hughes is favourably known to the public by the nvmerous edu- 
cational works he has publisned, some of which have been noticed in our 
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divided into seven aectjoni, each being made np from a different clan of 
fnbject matter, giving it a method not always found in compilation of so 
miscellaneous a chancter, and the varietv of irfeces under each head, in 
some Ikshion, serves the porpose of a regular treatise. Though professedly 
for schools, children of a larger growth may turn over its pages with 
pleasure and prodt, and, upon the whole, it must be pronounced one of 
the best books of the kind >et published."— JCsndol Mercury, 
" Mr. Hughes, by his numerous and excellent school bo<Mcs, hss already 

I laid those who are engaged in the work of instraction, under deep obliga- 
tion to him, and this * Selection of English PNse,' will add to that obliga- 
tion. Persons unacquainted with the work of instruction, know little of 
the difficulty of bringing Uie minds of the young to feel interested in what 
they read, or to know more than very vaguely and superficially hundreds 
of the words which they have in their lessons. Mr. Hughes is acquainted 
with the difficulty, and has adopted the plan of selecting from th« lesson 
about to be read, the words which may be best analysed ; after this has 
been done, the lesson is gone through, and these words as they occur in tne 
text, now fully understood, are felt in their full force and easily remem- 
bered. An etymological appendix is furnished for use in analysis. At 
the foot of each lesson, descriptions and explanations are given of men and 
things spoken of in the text, where a grammatical analysation of the term 
used, would not be sufficient to explam it. The selections are well made, 
and are taken firom a wide range of writers. We cordially recommend the 
book as a help to the schoolmaster because an attraction to the scholar.**— 
PwU Herald, 

** The essays are beautiful specimens of English composition and form a 
frind of instruction and amusement."— i^eodtfij^ Mercury. 

** This volume is a very excellent reading book, consisting of upwards of 
five hundred pages of prose extracts, interspersed with some apjvopriate 
poetical pieces, and it may with advantage be placed in the hands of youth. 
The selections are divided into sections, by wnich arrangement the atten- 

I tion of the pupil can be the more readily directed to any subject at the 
disrretion of the teacher. Great care has been exercised in selecting the 
extracts, which include a large number from modem authors that have not 
yet appeared in the general class of school books. There are also copious 
selections of a mond and religious tendency fh>m the older and standard 
divines, which it is hoped will counteract the tendency of the spurious and 
declamatory writings of the present day. The utility and importance of 
the work is enhanced by the copious notes, questions, and etymological 
appendix which are added.*'— Plymouth and Dewnport Weekly JovarwU. 

'* An excellent book for school reading. The selections are very various, 
and made with sound judgment, and in the best taste."— Critic. I 

I '* This is an excellent school book, and will also be found profitable for 

I private reading. The selections are made with great care and taste. Most I 
of the standard authors of our literature are laid under contribution, and I 
subjects are brought forward about education and social progress, and, at ' 
the same time, religious and moral questions have been discussed, that 
have not received from teachers so much notice as their intrinsic import- ' 
ance requires, and the circumstances of the present age demanc).** — Bufaat 
Newt Letter. 

" An excellent work which, as a reading-book, will be very usefril to the 
youthfril student, and, we have no doubt, also to many of * larger 
growth.' The selections are made with great judgment, and comprise the 
choicest pieces of the finest authors of diassic English literature. -TVeic- 
man'8 Exeter Flying Pott. 
" Mr. Hughes requires no praise fhmi us, and his name is now too well 
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known to require our notice. His §etin of sebool book* may aftwd proflt 
and pleasure to older readers than chUdreD* tor, while his eompilatkioa 
show taste and judgment, his original works contain a vast amount of waU- 
oonridered and well-arranged Infonnation. His present book Is an 
excellent selection from our best prose classifs, — jgoyof OvrmoaU 
OazetU, 

*<A very excellent school-book; the selections are made with great 
care, and the paffes contain much valuable information Judidouslydividad 
into sections ; all of which are admirably Illnstnted by Jodielous exlfads 
from the clearest and best writers, and the Tolume presents a body 'of 
sterling literary extracts, which cannot fidl of being read with pleasure and 
of improving the mind. We feel persuaded that the book, only requires 
to be known to be generally used in schools for class readina. Mr. Hughes, 
whose successAil exertions in the preparation of works of instruetion for 
the young, have been noticed in our columns, has by this production 
added much to the credit alr<Hidy due to him, and we ttel a piearora In 
again noticing his patriotio career.'^— PlymouM Jlerald. 

XII. 

Part I., price U<, 
MANUAIi of EXFIaANATOBY ABITHMBTZO, 

Including numerous carefkilly constructed Examples, for the use of 
Elementary and other Schools. 

"The standard of educational works is now so high, and masterly hand- 
books have so completely extinguished schoolmasterly ones, that thara is 
usually but one test which is necessary to apply to a book intended for the 
student deprived of oral teaching. Is It philosophical ? Does the book do a 
teacher's work ? Does it require anything of the student but what it his pre- 
viously prepared him to accomplisn ? Does it talce for granted that he is ac- 
quainted with the precise meaning of technicalities, or does it insist on his 
understanding the exact value of a term which he is to use in a new process ? 
If it be proved that these questions are satisikctorily answered, it is gratifying 
to us to recommend the book. We have never found them more satisfac- 
torily answered than upon examination of Mr. Hughes's little work."— 
Morning Chronicle. 

"A well-planned and diaested elementary work on Arithmetic, calculated 
to convey to youthfkil minus a proper knowledge of the principles and prac- 
tice of that science."— Ifomiiijjr Herald, 

** Mr. Hughes has written a deyer little book with more incentive to 
thought than most works of the kind, very clear, and in a convenient size. 
His * Exercises' show much judgment."— ^Au. 

** The author states, that the plan of the work was ' adopted from a per- 
suasion that arithmetic, when taught by rules, fails to awaken and bring 
into play the reasoning powers of children.' He starts well with notation, 
and clears up the mystery of unit and cypher in a manner that will be wel- 
come to children, and refresUng to most teachers. The book proceeds as 
promisingly as it opens, and conducts the pupil through Proportion. A 
second part is to follow, which we trust will be as creditable to the xeal and 
ingenuity of the writer as the part before ^M.^'—SdMcational Tmet, 

** This useful and excellent little work supplies the clearest explanation 
of everv step in arithmetic as the learner proceeds, together with well-ar- 
ranged practical examples, framed upon the usual occunences of life, of the 
wondngs of the general rules."— IfonNfl^ Pot. 
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Mh. Edward Hdohes begs to direct the attention of Teachers to this work, 
on the preparation of which he has been some years engaged. In addition to a 
full development of the different departments of Geography above mentioned, 
the work will contain an historical outline of the British Constitution and social 
progress of the people. 

The following illustrative Maps have been constructed and engraved by 
Augustus Peteruakk, F.B.G.S., late of Baron Humboldt's establishment at 
Potsdam :— 

I. PHYSICAL MAP of the BRITISB ISLANDS, exhibiting the natural 
features of the Land with the River System. Engraved on Steel, and Priiited 
in Colours by Hanhart. 

N.B.— This Map is reduced from a large " Physical and Political Map of the 
British Islands," constructed by Edward Hughes, and to which 106 square feet 
of space were allotted in the Great Exhibition of 1851. 

II. POPULATION MAP, upon which the density and relative amount of 
population are indicated. 

III. INDUSTRIAL or OCCUPATION MAP, exhibiting the Pastoral, Agri- 
cultural, Manufactming, and Mining Districts, Fisheries, &c. 

rv. GEOLOGICAL MAP, showuig the Geological Formations of Great 
Britain and Ireland, with the depths of the British Seas. 

Y. RAIN MAP, showing the annual amount of Rain in different localities. 

VI. MAP of the WINDS, upon which their direction and duration are 
indicated. 

VU. TEMPERATURE MAP, showing the mean monthly and annual tem- 
perature in certain localities. 

Vni. POLITICAL AND COMMERCIAL MAP of ENGLAND and 
WALES. 

IX. POLITICAL and COMMERCIAL MAP of SCOTLAND. 

X. POUTICAL and COMMERCIAL MAP of IRELAND. 

XI. PHYSICAL and POLITICAL MAP of CANADA, the HUDSON BAY 
TERRITORIES, the WEST INDIA ISLANDS, with the BRITISH POSSES- 
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Xin. PHYSICAL and POLITICAL MAP of AUSTRALIA, VAN 
DIEMENS LAND, and NEW ZEALAND. 

XIV. HISTORICAL MAP, illustrating the Roman and Saxon periods. 

The work will appear as soon as possible after the Popolation Tables of the 
Census of 1851 have been published, and at a moderate price, so as to make it 
available to all classes of teachers. 





